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@ Clear, unbreakable, shadowless front for instant wide vision. 

@ 5 to 500,000 cps on A.C. 

@ Continuous resistance reading from 0.1 ohms to 100 
megohms. 

@ Polarity reversing switch. 

@ Only one (king-sized) switch selects both circuit and range 
—minimizes wrong settings, burnouts. 

Only Triplett affords you such a wide choice of VOMs. What- 


ever your application—broad or limited—there is a Triplett 
VOM particularly suited for it. 
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Learn Radio-Television 


Servicing or Communications 
by Practicing at Home 
in Spare Time 


N.R.I. SENDS kits with which 
tice building circuits common to 
and TV You LEARN-BY- 

to locate Radio-TY troubles 
N.R.I. Servicing Course, y: 
Tube Voltmeter and A‘ 
VTVM to conduct 
earn extra 
Sets In spare time 


you prac- 
Radio 
DOING 
As part of 
yu bu ld Vac uum 
-DC receiver. Use 
experiments, 

hxing 


sets 


money 


RADIO-TV BROADCASTING (see 
important positions as Operators and 
RADIO-TV SERVICING Technicians 
needed in every community 

respected, their skill appreciated 


lechnicians 
see below 
Their services 


* | of work. 


above) offers 


‘re trained man, 


Ae 


Fast Growing Field ‘Offers You 
Good Pay, Success, Bright Future 


Bigger than ever and still grow- 
ing fast. That’s why Radio-TV 
has special appeal to ambitious 
men not satisfied with then 
job and earnings. More than 
4,000 Radio and TV stations 
More than 150 million 
and auto Radios, 40 
TV sets. Color TV promises 
added opportunities. For the 
there are good jobs, bright fu- 
tures in Radio-TV Servicing or Broadcasting 
Training PLUS opportunity is the idea 
combination for success. So plan to get 
into Radio-TV. The technical man is looked 
up to. He does important work, 
pay for it. 
NRI can supply training 
of going away 


home 


million 
J. &. SMITH 


Founder 


nou 


gets good 
Radio-Television offers that kind 
quickly, 
without expense to school 
Keep your job while training. You learn 
at home in your spare time. NRI is the 
OLDEST and LARGEST home study Radio- 
TV school. Its methods have proved success- 


ful for more than 40 years. 


N. R. I. TRAINED THESE | MEN FOR SUCCESS SEND 


“I was repairing Radios 
by 10th lesson. Now 
> a good TV job.” 

LINDEMUTH, 
Fort Wi ayne, Ind 


si! 


pairs on Radio and TV 
Soon servicing full 
time. 
GINS, 


“Doing spare time re- 


* CLYDE HIG- 


Waltham, Mass Mail me Sample 


Added Income Soon - $10, $15 
a Ween in Spare Time 
t YRI students 


time 


NI i ft 
‘ 
“LE AR N. 
BY DOIN juip- 
IT I vou stud\ 
‘Find Out What NRI Offers 
NR I 


r 


successful 
or slow as 
iene, Mail 
coupon now. ! a m 
N FR E E Also 64 
page catalog t t shows 
equipment y NR ¥ yurses low, 
Easy ter NATIONAL RADIO INSTITUTE, 
Dept. 8FF, Washington 16, D. C. 


envelope 


inities, 


ms 
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National Radio Institute 
Dept. 8FF, Washington 16, D. C. 


Lesson and 


FREE. (No salesman wi 
“I had a_ successful 
Radio repair shop. Now 
I’m E nginee r for 


“There are a number of 
NRI graduates here. I ! 

can thank NRI for this @ 
WHPE.” V.W.WORK- job.” JACK WAG- @& 
MAN, High Point, N.C. NER, Lexington, N.C. “@ 
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EDITORIAL 


27 Radio Signals to Venus—Hugo Gernsback 


ON THE COVER —— 


| 
(Story on page 28) 


Ww 28 Electronic Compass to Guide You Home—J. E. Pugh, 
31 Communications in a Hurry 
32 Three-Transistor Pocket Police Receiver—Edwin Bohr 


Ir With this electronic compass 
. and a local map showing the 
location of nearby radio sta- 


tions you just can't stay lost, 


34 Radio Runs on Low Voltage—Warren J. Smith 
Identify That Chassis—Jack Darr 
38 Slug-Tuned VFO Has Stable Output—Jack Gallagher, W5HZB 


AUDIO—HIGH FIDELITY 


Know Your Levels—Norman H. Crowhurst 

New Discs and Stereo Tapes—Chester Santon 

Remote Transistor Ear—F. J. Bauer, Jr., W6FPO 

A PA Dummy Load—Richard H. Houston 

Take Your Pick: Changer or Turntable—Herman Burstein 


ELECTRONICS 


More Jobs for Semiconductors, Part II—Paul Penfield, Jr. 
Mm 52 Mr. Math—Forrest H. Frantz, Sr. 
56 News from the IRE 1958 Meet—Eric Leslie 


WHAT'S NEW 


58 Pictorial Reports of New Developments 


TELEVISION 


59 Transistors in the TV Set, Part II—Louis E. Garner, Jr. 

84 New Look in Indoor Antennas—Larry Steckler 

86 Facts and Fallacies in Color TV Service—Robert G. Middleton 
88 TV Dx—Robert B. Cooper, Jr. 

90 TV Service Clinic—Conducted by Robert G. Middleton 


TEST INSTRUMENTS 


92 Square-Wave Generator—T. W. Dresser 
Mw 96 Spot-O-Matic—I. Queen 
99 An Inexpensive Scope Calibrator—Joseph Chernof 


Books 2 Patents 

Business and People Radio-Electronic Circuits 
Corrections Technical Literature 
Correspondence Technicians’ News 

New Devices Technotes 

New Tubes and Semiconductors Try This One 

News Briefs 50 Years Ago 
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YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 
Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 


Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 


Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver, Signal Generator 


e A Valuable Professional Multitester _ 


YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 


1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE 
2. RADIO, FM AND AM 6. AUTOMATION 

3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES 

4. SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS 











— many other mat nd services 


YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! 
You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today’s shortage of trained technicians creates 
tremendous opportunities. National Schools Shop-Method trained 
technicians are in constant and growing demand for high-pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 


— consultation privil with our 


qualified staff, and Graduate Em- 
ployment Service EVERYTHING 
YOU NEED for outstanding 


in Electronics 


success 


Let National Schools, a Resident 
Technical School for over 50 years 
train you for today’s unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER- 
TECHNICIAN, Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you ali phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits — even prepare for 
FCC License without taking a special 


course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 


FOR FACTS TODAY! 


EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 


YOU GET EVERYTHING YOU NEED — 
Clear, profusely illustrated lessons, 
shop-tested manuals, modern circuit 
diagrams, practical job projects — all 
the valuable equipment shown above 


t 
Help 


school—a 
learn. Check 


information. 
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NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 


_— Fully illustrated “Career” Book in 
—_ BREE! 1v-Radio-Electronics. PLUS actual sample 
lesson—yours at no cost, no obligation. 
CLIP COUPON NOW... MAIL IT TODAY! 


goer FAST SERVICE— MAIL NOW TO 
NATIONAL SCHOOLS, DEPT. RG-68 
| 4000 S. FIGUEROA ST 
LOS ANGELES 37, CALIF 
Rush free TV-Radio “Opport 
! lesson. No salesman will call 
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APPROVED FOR G.1. TRAINING 


NATIONAL SCHOOLS 


4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 


NAME 
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Carefully 
Balanced 
Packaged Circuit 
Inventory 


with the 


NEW Centralab ‘ 


PCK-40 


With almost eighty million Centralab packaged circuits 
(identified by PEC*) already incorporated in TV chassis, 
packaged circuit replacement is getting to be bigger business 
for you all the time. Make it extra profitable by avoiding 
special trips and phone calls to your distributor. 


The carefully balanced inventory of the new Centralab 
PCK-40 Kit covers 80% of your PEC* needs. You’ll have 
the circuit you need, on hand, when you need it. The Kit 
contains 40 PEC *, divided among 14 of the most frequently 
used types, each in its individual rigid plastic package. They 
are conveniently arranged, for instant identification, in a 
rugged metal cabinet. 


Ask your distributor to show you the new Centralab PCK-40 
Kit now, with the FREE cabinet and handy guide, 
Price $26.93 dealer net, 


Centralab products are listed in PHOTOFACTS, COUNTER- 
FACTS, and THE RADIO-ELECTRONIC MASTER: PEC* Guide 
No. 4 available on request from your local distributor or 
direct from Centralab. 


*Trademark Y¥-5832 


A DIVISION OF GLOBE-UNION, INC, 
n / 922F E. KEEFE AVE. » MILWAUKEE 1, WIS. 
<P 6 In Canada: Mt. Pleasant Rd. * Toronto, Ontario 
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SWITCHES + PACKAGED ELECTRONIC CIRCUITS - CERAMIC CAPACITORS 
CONTROLS + ENGINEERED CERAMICS + SEMI-CONDUCTOR PRODUCTS 





| News 
Briefs 


SEMICONDUCTORS MOVE into the 
lation field with the announceme 
a field-effect varistor develope 
M. Warner, Jr., H. A. Stone 
Douchette of Bell Teleph 
tories. The unit has a const 
feature which makes it ideal as 
rent regulator. It can also | 
a current limiter or puls« 
its high ac impedance mak 
as a coupling choke or a 

The device has a _ single 
junction (see Fig. 1). Cun 
parallel to this junctior 
constricted area called 





As the voltage across the 
increased, current increases 
depletion area builds up w 
tually reaches through the ent 
ness of the channel. At 
called the “pinchoff” point, 
increase in voltage does not 
current. As voltage is ra 
higher, a breakdown point 
and current increases agair 
tween the pinchoff and 
points the current is essentially 
stant and this is the area 


|} current curve in Fig. 2). 


MASER AMPLIFIER BRINGS VENUS and 


other astronomical targets 10 tims 
| closer than previously possible, wher 
| coupled to a radio telescope. Now in 


use, the unit has been installed as part 
of the 50-foot radio telescope at the 
Naval Research Laboratory in Wash 
ington. The MASER (Microwave 
Amplification by Stimulated Emission 
of Radiation, see RADI0-ELECTRONICS, 
June, 1955) device operates on a 3-cm 
wavelength and was developed as a 
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AN INDEX 


BETTER JOB, 


LET DeVRY TECH PREPARE YOU IN A —- 
SPARE TIME AT HOME AS AN aL 


Electronics 


ELECTRONICS | ges 
TECHNICIAN |] 7 ::: 


Television 





NO PREVIOUS TECHNICAL EXPERIENCE | Micro- Waves 
OR ADVANCED EDUCATION NEEDED! 


Laborers and bookkeepers, store clerks, shop men, farm- Communications 
ers, salesmen — men of nearly every calling — have taken the 
DeVry Tech program and today have good jobs or service 
shops of their own in Electronics. You don’t have to quit your 
present job. If you are 17 to 55, see how you may get your- 
self ready for a future in the fast-growing Electronics field. 


Whether you prepare at home or in our well-equipped Industrial 


Chicago or Toronto Laboratories, you get sound, basic training Electronics 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 
simple directions, follow clear illustrations. When you finish, 
you are prepared to step into a good job in an excitingly # 4 
different field. You may even start a service shop of your own. 4a 4 Stemation 
Mail coupon for free facts today. : 


Computers 


Electronics 


Live-Wire Employment Service Draft Age? 


Puts you in touch with job We have valuable information Remote Control 
opportunities—or helps you for every man of draft age; so ; s ystems 
toward a better position in if you are subject to military 

the plant where you are service, be sure to 


loyed. check th ‘ . 
now employe © coupon Broadcasting 


SAMPLE BOOKLET i ue ee Your Own 
We’ ll give you a free copy of an interesting booklet, PINE Ee z.. Service Shop 








“Electronics and YOU.” See for yourself how you 


may wn - ama of the opportunities in this fast- eek 
growing fie 
MAIL TODAY FOR FREE FACTS 
“One of North America’s Foremost Electronics Training Centers” 
i DeVry Technical Institute 


Accredited Member : 
of Nationol 4141 Belmont Ave., Chicago 41, Il!., Dept. RE-6-0 


Home Study Council Please give me your FREE booklet, “Electronics and YOU,” and tell me 
} pow | mew prepare to enter one or more branches of Electronics as 
ve. 





NAME AGE 
Please Print 
STREET APT. 


DEVRY TECHNICAL INSTITUTE “he am ZONE___SvATE 


CHICAGO 41, ILLINOIS 











P , C0 Check here if subject to military training. 
FORMERLY a. 1090 DeVry Tech's Canadian Training Center is located at 
DEFOREST’S TRAINING, INC. —_ 626 Roselawn Avenue, Toronto 12, Ontario 
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| 3,000 MILE RADIO NETWORK, 





NEWS BRIEFS (Continued) 


joint project of Columbia University 
and the Naval Research Lab. 

It is a solid-state device that uses 
a synthetic ruby as the Maser amplifier. 
Freedom from electrical noise inherent 
in other types of amplifiers enables 
Maser devices to amplify signals much 
too weak to be handled by conventional 
amplifiers. 

A similar device is slated for opera- 
tion with Harvard University’s radio 
telescope. Here, a potassium cobalti- 
will be used with a 
21-cm wavelength. 


AN ELECTRONIC COMPUTER using 
punched cards and magnetic tape was 
used to index the Dead scrolls, 
ancient Hebrew writings discovered in 
1947 in a cave in Jordan, near the 
west coast of the Dead Sea. This sys- 
tem has Saved many hours of tedious 
labor formerly done by hand. Each 
word was placed on a punch card. The 
information cards were then converted 
to tape by the machine. The 29,250 
words took about 2 hours and 2 reels 
of tape. The final step turned out a 
printed alphabetical summary list in 
Hebrew at 150 lines a minute. The 
computer that did the job is the IBM 
705 data-processing machine. 


Sea 


Calendar of Events 

Armed Forces Communications and 
Electronics Association’s Show, June 
4—6, Sheraton Park Hotel, Washington, 
ec. 

National Symposium on Production 
Techniques, June 5-6, Hotel New York- 
er, New York, N. Y. 

Southwest High Fidelity Show, June 
6-8, Shamrock Hilton Hotel, Houston, 
Tex. 

National Convention on Military Elec- 
tronics, June 16-18, Sheraton Park Ho- 
tel, Washington, D. C. 

French Electronic Components Show, 
June 20-26, 23 Rue de Lubeck, Paris. 


using 
tropospheric forward scatter propa- 
gation (see RADIO-ELECTRONICS, Octo- 
ber 1957, page 6; September 1956, page 
37 and August 1955, page 39), has gone 
into operation in Alaska. The network, 
project White Alice, links the radar 
warning outposts of the Alaskan Air 
Command with the Alaskan portion of 
the DEW (Distant Early Warning) 
line spread across Alaska and Canada. 
The system has been under construc- 
tion since 1955. It was built by Western 
Electric and is operated by civilian em- 
ployees of the Federal Electric Co. 


INTEGRATED RADIO SYSTEM for San 
Francisco police, fire, civil defense and 
other local agencies brings the city’s 
radio communications up to date. Under 
the new system, the Police Department 
will operate on four frequencies in the 
40—50-me band. A fifth frequency, in 
the 150-mc band, has been set aside for 
the use of affiliated law enforcement 
agencies. 

Thoroughly covering the city, 17 base 
stations, including 10 located at police 
precincts, serve 185 cars and 164 motor- 
cycles equipped with dual-channel 


equipment. 

The earlier net, which 
2466 ke, will be assigned to the tele 
phone company for ship-to-shore uss 


CITATION OF RECOGNITION for his con- 
tribution to the educational program of 
the College of Engineering 
awarded Hugo Gernsback by New York 
University. Among his efforts is Mr. 
Gernsback’s annual award, through 
NYU’s Electrical Engineering Depart- 
ment, of a $1,000 scholarship to an out- 
standing student. 


ope rated on 


has been 


wgh scholarship assis 
s, the Department of Electric 
nts th 


Citation of Recognition 
Hugo Eernsback 


Acting Deo oorman ema tones 


PL i. - a4 
HAVE YOU SEEN COLOR TV? RCA esti- 
mates that 75% of all Americans 
haven’t. Of those who have color TV 
receivers, 91% are said to report con 
plete satisfaction. And 80% of 
recommend buying a color receiver to 
their friends and two out of 
three customers say they are 
a color’ receiver 
friends’ recommendations. 


owners 


every 
buying 


because of the 


MEDICAL ELECTRONICS CONFERENCE, 
sponsored by the Council of Interna 
tional Organizations of the Medical 
Sciences (CIOMS), has been formed 
with the backing of UNESCO and the 
World Health Organization. The Med 
ical Electronics Center of the Rocke 
feller Institute under the direction of 
Dr. V. K. Zworykin has undertaken 
the task of organizing the conference 
on an international scale. 

The full-scale conference is 
tively scheduled for the spring of 1959 
A preliminary meeting, to appoint the 
Conference Committee, will be held 
June 26, 28, 1958, at the Grand 
Amphithéatre, Commun de la Nouvelle 
Faculté de Médicine, Paris, France. 


tenta 


27 


STEREO MUSIC from another station, 
WNBF in Binghamton, N. Y., is 
on the air. The station transmits stereo 
tapes, using its AM and FM outlets. 
Listeners obtain the stereo effect by 
proper placement of their radio re- 
ceivers. At present a 1l-how 
is aired each week. 


now 


program 


MAGNETIC FIELDS to keep missiles and 
spaceships cool when they hit the 
atmosphere. has been proposed by Di 
Joseph L. Neuringer of Republic Avia 
tion. It is a system of magnetohydro 
dynamic (or hydromagnetic) insula 
tion. 

When an object penetrates the earth’s 
atmosphere at 13,000 mph, a_ shock 
wave forms ahead of it. Between this 
wave and the object is a stream of 
moving air, heated to about 12,000° F. 
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FRE from HOWARD W. SAMS!... valuable all-steel 


file cabinets with your purchase of PHOTOFACT— 
the world’s finest TV-Radio Service Data 





FREE! FOR REGULAR PHOTOFACT SUBSCRIBERS 
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FREE! For PHOTOFACT LIBRARY PURCHASERS 
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FREE! FREE! FREE! FREE! 


NEW EASY-BUY PLAN 








NO INTEREST 

NO CARRYING CHARGE 

AS LITTLE AS $10 DOWN 
UP TO 24 MONTHS TO PAY 





HOWARD W. SAMS & CO., INC. 
2205 E. 46th St., Indianapolis 5, Indiana 


C] Send details on your FREE File Cabinet offer and EASY-BUY Plan. 






[] I'm a Service Technician: full time part time 
get the full details of the HOWARD W. SAMS 


money-saving way to build your complete My Distributor is: - 
profit-making PHOTOFACT Library! Shop Name: 





Attn.: 


Address: 


City 








NEWS BRIEFS (Continued) 


e ° About 2% of the air’s aton 
new profits available ce ils Wapeinse. 
a a a —- called a plasma, is a « 
in hi-fi servicing electricity. 
When an_ electrical 
and pushed across a magnetic 
flows through it and it is 
The idea behind the new 
to form a strong magneti 
front surface of the spaces! 
sile. With ionized air flowing 
the breaking action of 
cause the air to pile up 
slower-moving layer and 


o . s 7 it 
is Hi-Fi Service = as much heat to 


According to Neuringer, a 
field of about 3,000 gauss 


4 e a d q ll a r t e r x | heat transfer 28%. A asthe 


might be obtained by coatin; 
Hi-Fi servicing is a booming new i= = — on & eee 
profit source for you, and WALSCO Ng ee ae en SNS 
noises Liat Reneé, of the air would make a st1 
always your comp etely epe : ducting plasma that wo 
able supplier for radio-tv service effectively slowed by magneti 
roducts—is ready with all the 
# dt A thi oa TWO NEW TV STATIONS starte: 
Ings you nee oO tap IS grow- gramming since we last rep 


ing field. KVIQ, Eureka, Calif. 


KGHL-TV, Billings, Mont 
MOLDED-ON CABLES AND CONNECTORS The following new call 
chosen: 
x o KMSP, Minneapolis—St. Paul 
Look for this WALSCO dis- <= (formerly KMGM-TV) 
play at your distributor. A KMOX-TV, St. Louis, Mo 
complete assortment for S- (formerly KWK-TYV) 
your every need. Dozens 2400 (36”) WNTA-TV, Newark, N. J 


' § Li (formerly WATV) 
of tenite shielded cables vr Se wi ae 

, ‘ , US operating stations now 
with phono pin plugs, jacks, (446 vhf and 95 uhf), 31 of 
phone plugs and alligator noncommercial. 
clips in a wide variety of zat Havana, Cuba, has opened 
combinations—in lengths . net - - oe (6:00 ts M 2 

” #2418 (10”) A.M.) dally ali-color schedule fron 
up to 72°. $3.25 List Havana-Hilton Hotel. Its 
simply Canal 12. 


PHONO-RECORDER BELTS AND DRIVES CUTS IN TAXES AND IMPORTS : 
aims the Electronics Industries 
A complete replacement ciation (EIA) came up witl 

source for Ampro, Collaro, CS recent Spring Industry Co 
Crescent, Garrard, Pentron, As - © AD Specific points the EIA wants 
Revere, RCA, VM, Webcor F lower a = on rage 

receivers and phonographs 
Webcor Drive Wheel and every other standard RCA Idler Wheel of the ieee saat : on bs 


#1463—$2.50 List changer and recorder. #1432—$1.00 List imports of Japanese-made 


and radios, and steps toward go 
the testing business by 

the operation of a_tube-t 
oratory formerly run by RCA 


A full line of special chem- i A TRANSISTOR BURGLAR ALARM 

uses an infra-red beam modulated 
55 cycles as its light source and a 
synchronous phase-sensitive demodula 
and faster. tor pickup is now available. The all 
~ : ( : transistor device, developed at Walter 
“No-Slip” for cords RH Recording Kidde & Co., uses a different freq lency 
and pulley belts Head Cleaner than the standard 60-cycle line source 
#260-01—60c List #93-01—95c List to prevent intruders from using another 
J | light to keep the alarm from going off 
| Interruption of the 55-cycle beam or a 
:; WALSCO ELECTRONICS MFG. CO. change in its frequency keys the alarm 
The tatest A division of Textron, Inc. | The unit uses a transistor amplifie: 


WALSCO cata- 110 west green street and oscillator, and a phototransisto1 
leg . . . from 


our distribu- rockford, illinois to detect the light. A reference signal 
aed or write for is compared with the 55-cycle light 
it today. Any variation sets off the alarm. END 


icals for Hi-Fi servicing— 
to make your job easier 
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HOW TO PASS 


Your FCC Commercial 


LICENSE EXAMS 


Get your FCC 
Commercial License 


@ Your FCC ¢ 
ployer pr 


cket will be recognized by em- 
of of your technicol ability. 


good training doesn't 


Successful 
Electronics 
Training 


—or your money back 


See Free Catalog for complete details 


cost... it pays! 


Mail Coupon Now 


Cleveland Institute training results in success 
with commercial FCC examinations 
... easily ... and quickly 


“Investment in training really pays off” 


“Thought you would like to know that in almost 
two years since I completed your course and ob- 
tained my first phone license, my pay has increased 
$5 per week every six months. I don’t believe any 
other investment could pay off as well as this one 
did.” 

Harold E. Phipps 

North Augusta, S. C. 


Cleveland Institute training results in job offers like these! 


Electronic Technicians Radio Operator 


and get both FREE 





Accredited by the National Home Study Council 


Cleveland Institute of Radio Electronics 


Desk RE-18, 4900 Euclid Ave., 


Cleveland 3, Ohio 


Se ETH Ec Ae, Gren! 2 one 


Please send Free Booklets prepared 
help me get ahead in Electr 
have had training or experic 
Electranics as indicated below 


| Military Broad 
[] Radio-TV Servicing Home 
[-] Manufacturing Telep! 
[_] Amateur Radio Other 


asting 
Ex perimenting 


e Company 


RCA has positions for technicians, 
field engineers & instructor technicians 
te install, maintain, and teach mili- 
tary radar, communications, and fire 
control equipment. Usual locations at 
military bases throughout U.S., some 
overseas. Experience on recent military 
electronics equipment preferred. Com- 
pany benefits. 


In what kind of work are 


In what branch of Elec- 


Capital Airlines (Ohio) is looking for 
a radio operator. A touch typing speed 
of 40 wpm is necessary. Must have at 
least a restricted operator's permit, 
but a radio-telephone 2nd or Ist class 
license is desirable. 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Desk RE-18 


4900 Euclid Ave. 


Cleveland 3, Ohio 


Name 


City. 


you now engaged? 


ee 





tronics are you interested? 


Age 


“RE-18 


JUNE, 1958 
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How to make more money as an independent 


RAYTHEON BONDED ELECTRONIC TECHNICIAN 


customers just like a doctor's 
diploma or lawyer's certificate. 


Dealer standing. Use the 
newspaper mats Raytheon 
makes available to you for 
local newspaper advertising. 
Rates are low, results high. 
Scripts for radio and TV spots 
are also available to you at 
no cost. 





List your shop as a Bonded 
Dealer shop in the Classified 
Telephone Directory — many 
customers select service deal- 
ers from this source. 


Finally, make the most of the 
hundreds of helpful sales and 
shop aids Raytheon has avail- 
| “a able to you. They're all shown 
BONDED * in this Raytheon Business 
eel Ai "Builders booklet. Get a copy 
Service ig from your Raytheon Tube 

: ‘ ; Distributor, today. 


If you're not a Raytheon Bonded Dealer call the Raytheon Tube Distributor 
who sponsors the Bonded Program in your neighborhood. He'll tell you 
if you can qualify. 





RAYTHEON MANUFACTURING 


3 Se 


COMPANY 


NEWTON 58, MASS CHICAGO, ILL ATLANTA 6, GA LOS ANGELES 7, CALIF 


Raytheon makes f R v L ture and M ture ® 


all these \ duct { i7 t Nucleonic Tube M . e Excellence tn Elechonics 
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Dreams for some... 
but not for you when you 
get advanced 
CREI training in 
Electronic Engineering Technology 


SERVOMECHANISMS 


ASTRONAUTICS 


GUIDED 
( MISSILES 


q 


COMPUTERS 


AUTOMATION 


What 
low 

a tact 
the New 
scribe 
schoo 
today, O 
ing Instit 
St., N.W 
CREI 
in Was! 


degree oO 
Applied 


coupon iI 


CAPITOL MAIL THIS COUPON FOR FREE BOOKLET! 


CAPITOL RADIO ENGINEERING INSTITUTE 


RADIO ECPD Accredited Technical Institute Curricula ® Founded 1927 
Dept. 146-E 3224 16th St., N. W., Washington 10, D. C 
ENGINEERING Please send me your course outline and FREE illustrated Booklet 
INSTITUTE “Your Future in the New World of Electronics” . . . describ 
Opportunities and CREI home study courses in Electronics Engines 
ECPD Accredited Technica] ing Technology. 
Institute Curricula , Radar, Servo and Computer Engineering Technology 
CHECK Reieiee Bind fiir 
Founded 1927 FIELD OF aa ct ea “apy omg Bog nology — 
roadccas > ° ) Engineerin echnology 
3224 - 16th St., N.W. INTEREST. | 9 g g 


Television Engineering Technology 
Washington 10, D..C. UNTEREST © Aeronautical Electronic Engineering Technology 


SR Se ne 


Street... 





City... aa State 


Check: (© Home Study © Korean Veteron 
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t 10 years 
' New Electronic 
v abilities. Enroll 
ssured of up-to- 


de the new- 


uccess, 
ility for thou 
like you. CREI 
e-front of the 
ipplications, in 
Computers 
Aeronautical Elec 
( ommunications 
nd the Electronic 
tk Guided Mis- 
Astronautics, and 


bled my salary, and 
an to engineer- 
to junior engi- 
thank.” 


22 Clover Lane, 


t held back by a 
keep up with others 
or education. CREI 
r written work per- 
the fundamentals, 
zed advanced train- 
ppeals to you most. 
$10-a-week raise re- 
tment leaving you 
very first year. 
pure profit. 
The coupon be- 
will bring you 
Your Future in 
tronics.” It de- 
and full 
i Mail coupon 
tol Radio Engineer- 
46-E, 3224—16th 
A 
Residence training 
».C. at the same high 
Day and evening 
lar intervals. Quali- 
] 


hool graduates earn 


4 


NOT FOR BEGINNERS. If you 
e had a high school ed 

d experience r 

n realize the 

h-level technical 

make good 

ectronic jobs—yor 

for CRE! home 

Electronics ex- 

required for 

t CRE! Residence 

Please fill in the fol- 

owing information: 


13 





€ 
Tube-leste 
thats 
always 
up-to- 
date! 


e fast... : 
e fully automatic..." «- 
e pays for itself 


5199°° 


USER PRICE (Optional) 


RCA WT-110A 
yVii cel i Pt ilomm al -letigels 


Tube Tester 


includes 239 punched cards locked 
in sequence—covers 95% of active 
TY types... 

“Prices higher in Hawaii and Aloska 


Plus—at no extra cost... 


a 


Vee 
ee - 


These bonus accessories...24 additional punched cards, 


24 unpunched cards, and sturdy new cord punch! 


With RCA‘s exclusive accessory punch and card kit, your 
WT-110A tester is always up-to-date as fast as new tube type 
punching information is announced. When you use the RCA 
WT-110A—the ultra-modern way to test tubes—you gain speed 
and accuracy for extra service income, and improved efficiency 
which pays for the tester in a very short time! 

Remember, when you choose RCA’s WT-110A Automatic 
Electron-Tube Tester, you also choose a brighter profit picture 


—now and in the future. 


Fully automatic! Sets up all socket 
connections and all operating volt- 
ages for heater, control grid, plate, 
screen grid, and bias. 


Checks for shorts and leakage be- 
tween each element and all others 
consecutively—plate, screen, control 
grid, cathode. Multiunit tube sections 
checked individually. 


* Checks amplifier tubes for transcon- 
ductance—green scale indicates nor- 
mal range of tube’s transconductance. 


File capacity for 700 cards. 


High- and low-sensitivity ranges for 
gas and leakage tests. 


Automatically selects correct test 
conditions from 220 different heater 
voltages (from 0.1 volt to 120 volts) 
at currents up to 4 amps., 10 bias 
voltage, and 11 values of cathode 
resistance. 


Rectifier-type tubes tested for emis- 
sion under heavy load currents (up 
to 140 ma per plate). 


¢ 12-volt plate-and-screen supply for 


testing new auto-radio tubes. 


See Your Authorized RCA Test Equipment Distributor! 


RADIO CORPORATION OF AMERICA 


Electron Tube Division 


Harrison, N. J. 


STANDS BEHIND THE OT 
Dear Editor: 

As a proponent of the O7 
transformerless) power an 
must take exception to som: 
statements made by Herbert 
wood in his article “Is the 
Transformer Out” which 
the January, 1958, issue. It 
that he is biased (way down to clas 


against the OTL amplifier. The singk 
ended push-pull output stage has n 


the OTL power amplifier pract 
say that this configuratior 
more distortion than the usual 
push-pull stage is not true 
the output tubes are matcl 
driven symmetrically, then 
both equally capable of low 
operation. This is so witl 
pentodes, under class-A, -AB 
conditions. 
Mr. Ravenswood also states that 


ace 


single-ended push-pull output stage 1 


quires very unequal drive for its of 
tion and this also is not true 
in Fig. 1 of the 


article, cited by Mr. Ravens 


As sh 


Peterson-Sinclai 


era 


1OWT 


push-pull driver transformer provid 


equal signal voltages, 180 
phase, is used to drive each ou 


o 
tpu 


tube; exactly as in the customary pus! 


pull output stage. However, mo 
feedback amplifier design cannot 
ate a driver transformer and in 
usual push-pull circuit it has 
eliminated by various types of pl 
inverter and phase-splitter  cir¢ 
These are well known in the art. 
The single-ended push-pull 

stage, however, when used wit! 
circuits does not operate in 

pull; hence the increased 


] 


aerl 


tole 


the 
beer 
laS€ 


uit 


cited by Mr. Ravenswood. Two cir: 
configurations have been developed t 
do operate the single-ended push- 


output stage in true push-pul 
any and all conditions. 
Peterson-Sinclair and the 
circuits. 

Mr. Ravenswood is not 
with the idea of eliminating the ou 
transformer. Let me list briefly 
of the advantages gained: 

1. Elimination of notch distort 
This form of distortion shows uj 
ragged treble response, usually bla 
on the tweeter, and will 


Futter 


These are 


the 
mal 


tout 


ion 
as a 


mead 


occur, evel 


with triodes when operated under class 


AB or -B conditions. 
2. More negative feedback can 


be 


used: With 40 db and more of negativs 


feedback, entirely practical with 
OTL power amplifier, distortion in 


RADIO-ELECTRON 


the 
the 


ICS 
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Weel ALLIED’S /%8 CATALOG 
% 


EASY-PAY 
TERMS: 


Only 10% down. 


Available on orders 


over $45. 
Fast handling— 
no red tape. 


featuring: 


ALLIED’S money-saving knight-kits: 
Finest electronic equipment in money-saving kit form. 
Over 50 quality kits available—Hi-Fi amplifier, tuner 
and speaker kits, Hobby kits, Test Instruments, and 
Ham kits. ALLIED KNIGHT-KITS are easiest to build and 
they SAVE YOU MORE. 


EVERYTHING IN HI-FI 
World’s largest selection of quality Hi-Fi com- 
ponents and complete music systems—available for 
immediate shipment from stock. Save on exclusive 


ALLIED-Recommended complete systems. Own the 
best in Hi-Fi for less! 


ALLIED RADIO 


World’s Largest Electronic Supply House 


1958 


value-packed 


PAGES 


404 


the only COMPLETE catalog 
for everything in electronics 


Get ALLIED’s 1958 Catalog—it’s 
complete, up-to-date — 404 pages 
packed with the world’s largest selec- 
tion of quality electronic equipment 
1ey-saving prices. Get 
advantage at ALLIED: 
fastest shipment, expert personal 
help, prices, guaranteed 


at lowest, mo 


every buyin 


lowe 


satisfaction... 


Wiel imou- mm lcl-t-3 ata gelet <— 
gaary- 
0.10 


Latest Hi-Fi Systems and 
Components 


Money-Saving, Build-Your- 
Own KNIGHT-KITS 


Recorders and Supplies 


Public Address Systems and 
Accessories 


TV Tubes, Antennas and 
Accessories 


Amateur Receivers, 
Transmitters, Station Gear 


Test & Lab Instruments 


Specialized Industrial 
Electronic Equipment 


Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 


rT Talo M fol mi ial -t-lellale 
electronic supply guide 


Ree 


OC) Send FREE 404-Page 1958 ALLIED Catalog 


ALLIED RADIO CORP., Dept. 2-F8 
100 N. Western Ave., Chicago 80, Il! 


i Name 








5 Address. 








B iy 


— Zone State 
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When a Serviceman 
Needs a 


"M OD Capacitor. - 


When a serviceman needs a Mylar capacitor, he turns to Pyramid for 
the capacitor with high reliability, high resistance to moisture pene- 
tration and high insulation resistance. 

Pyramid’s Mylar capacitor guarantees the serviceman a highly depend- 
able capacitor, designed for today’s modern circuit requirements, at a 
price competitive with standard paper capacitors. 

Available in standard capacitances and voltage ratings — Pyramid Mylar 
capacitors are ideal for use as by-pass and coupling capacitors. 

Write today for complete information about Mylar capacitors or see your 
Pyramid distributor. Remember when a serviceman uses Pyramid, he 
uses the finest and eliminates costly call-backs. 


CAPACITORS—RECTIFIERS PYRAMID 
FOR ORIGINAL EQUIPMENT 
AND REPLACEMENT ne pap 


®DuPont Reg. trademark Export: 458 Broadway, New York 13 
Canada: Wm. Cohen, Ltd., 7000 Park Ave., Montrea? 
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CORRESPONDENCE (Continued) 


amplifier does not have to be consid 


| ered in the reproducing chain 


3. Better transient response: Larg« 


| amqunts of negative feedback, besid« 
reducing all forms of distortion t 
| negligible values, also greatly in 


proves the transient response of the 


| amplifier. This can be heard 


In conclusion I might add that I ha 
designed and constructed OTL pi 


| amplifiers and they have beer 


duced without difficulty or tr 


| scores of amateurs. What 


needed in OTL amplifier des 
output tube made specifically for th 
New York, N.Y. JULIUS FUTTERMA 


MR. RAVENSWOOD REPLIES 


Dear Editor b 


Mr. Futterman’s letter, together 
two received from different 
ments of the Philips’ organizat 
minds me of a reported 
about the relative qualities 
social groups. Commented 
are good and bad among a 


| “He’s prejudiced,” said an 


was strongly imbued with t} 


| superiority of his own gr 


That I am not prejud 


| OTL amplifiers on princip! 
| comments in the last parag1 


article (“Is the Output ‘Transform: 
Out,” RADIO-ELECTRONICS, Januai 


| 1958): transistors do promise to mal 
| the OTL amplifier really practica 
| Mr. Futterman himself states that a1 
| output tube specially designed for it 
| is really needed. So why do we not hav 
| such a tube type? Surely because tl 


natural impedance ranges of t 


| dynamic loudspeakers differ 
| as to make it impractical 


The most logical impedance-mat 
device is the transformer. It d 
job with less inherent distort ‘ 
a tube, and can be designed to avoid 
the deficiencies of its early prototype 
The cost aspect is answered by the 
recent twin-coupled design (“High 
Fidelity at Low Cost With Twin-Cou 
pled Amplifier,” RADIO-ELECTRONICS 
November, 1957), to which I ealled 
attention in my penultimate paragraph 
This design also solves the “impossible’ 
situation relative to including the out 
put transformer in the feedbacl 

To answer Mr. Futterman’s 

1. Notch distortion: (a) I 
edge that notch distortion 
with triodes—what I pointed 
it is less likely; (b) it can a 
eliminated using both pentods 
output transformers; vide M 
and twin-coupled. 

2. Feedback: Mr. Futter: 
the Philip’s people apparently 
to the “more feedback the better 
school. Demonstrations have repeatedly 
shown by subjective listening tests, tl 
well-designed nonfeedback amplifiers, 
ones with little feedback, are credited 
with giving “cleaner” reproduction that 
types using fabulously large amount 
to achieve such wonderful specifications 
—(0.1% or better). 

(Continued on Page 20) 
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COMMERCIAL OPERATOR 
FC LICENSE 


jn Jobs « Electronics 


F.C.C. LICENSE —THE KEY TO BETTER JOBS LEARN BY CORRESPONDENCE OR IN RESIDENT CLASSES 


An F.C.C. commercial (not amateur) license is your ticket Grantham School of Electronics zes in preparing 
to higher pay and more interesting employment. This license students to pass F.C.C. examinations. Correspondence 
is Federal Government evidence of your qualifications in training is conducted from Washington and Hollywood, 
electronics. Employers are eager to hire licensed technicians. resident DAY and EVENING classes are held in both cities. 

Either way, we train you quickly and well— NO previous 


WHICH LICENSE FOR WHICH JOB? training required. A beginner may qualify for his First Class 


commercial F.C.C. license in is 12 weeks! 

The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class OUR GUARANTEE 
examination. The scope of authority covered by a third class If you should fail the F.C. ¢ xam after finishine our 
license is extremely limited. ; ,; course, we guarantee to gi\ iditional training at NO 

The SECOND CLASS radiotelephone license qualifies ADDITIONAL COST. Read r free booklet. 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- graduates, the class of license they and how long it took 
vision stations in the United States, its territories and pos- them: i 
sessions. This is the highest class of radiotelephone license License Wks 
available. Edward Dahi, 7800 Old Chester Rd., Bethesda, Md... . 1st 11 

Griffin Kane, 3125 Wabash Ave., Los Angeles, Calif... 2nd 9 


Beamon Meares, 1536 17th St., NW, Washington, D.C.. Ist 11 
GRANTHAM TRAINING PREPARES YOU Larry Pacifico, 65 Main St., Roseto, Pa Ist 
© wats . Tooru Iwahashi, Honohina, Hakalua, Hawaii 2nd 
The Grantham Communications Electronics Course pre- aap “ing : ne. 
pares you for a FIRST CLASS F.C.C. license, and it does Beoll D’imperio, 2223 Hi St. NW, Washington, D.C... . Ist 


: ‘ mrs John Ward, 407 E. Cowden Ave., Midland, Te Ist 
this by TEACHING you electronics. Each point is covered Herbert Halbig, 315 en 04, tenet Gai. LY. Ist 
simply and in detail, with emphasis on making the subject Vregh Godoshian, 312 E. Wilson St., Pontiac, Mich... 1st 


easy to understand. Antone Mello, 68 Union St., Nantucket, Mass. ist 


HERE’S PROOF... 
that Grantham students prepare for F.C.C. examinations in 
a minimum of time. Here is a list of a few of our recent 


rankoae Schama ELECTRONICS 


ei 1505 N. Western Ave. | inn COUPON TO SCHOOL NEAREST YOU I 
Division Pane: 2iaiT I Grantham Schools, Desk 84-G 1 
' mee eae OR 1505 N. Western Ave. 


Hollywood 27, Calif. 


for FREE Booklet CLIP COUPON and Please send me your free booklet telling how | can get 
mail in envelope or paste on postal-card. my commercial F.C.C. license quickly. | understand there 
a is no obligation and no salesman will call. 


Washington D.C 4 Street, N.W., Nome a ccicad Age 


7 | 
Division shington 6, D.C. Addvess_____ pat 
< : 3-3614 I city _~ State 





1 am interested in: [_] Home Study, [| Resident Classes 
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YES! WE HAVE 


STILL NO PRINTED CIRCUITRY IN CHASSIS 


Even though Dr. Alexander Ellett, head of Ze- 
nith’s research department, is recognized as the 
daddy of printed circuitry through his work on 
radio proximity fuses, still Zenith uses no printed 
circuitry in its TV chassis because it means more 
service headaches and often causes service delays. 

















LESS SERVICE HEADACHES 
FOR SERVICEMEN 


Easier to service...more accessible 


zenity’s HANDCRAFTED 

service-SAVER HORIZONTAL 
cuassis with NO PRINTED 
CIRCUITS in tHe CHASSIS 


We think it’s worth the extra cost of HANDcrafted standard 
circuitry to get the best performance and fewer service head- 
aches and so do thousands of dealers who would sooner sell 
customer satisfaction than a price tag. 


ZENITH RADIO CORPORATION, Chicago 33, Illinois 

The quality goes in before the Zenith name goes on. 

Backed by 39 years of leadership in radionics exclusively. 

Also makers of Radio, High-Fidelity Instruments and fine Hearing Aids. 
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‘NO PRINTED 
CIRCUITS IN 
ZENITH 


TV CHASSIS 














ZENITH HANDCRAFTED 

STANDARD CIRCUITRY 

COSTS MORE BUT IT MEANS MORE 
SATISFIED CUSTOMERS FOR 
ZENITH DEALERS AND SERVICEMEN 


QUALITY BY 


ZEN 
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|) NEW SUPER-CARDIOID 
*. ,..and super value! 


Difficult acoustic conditions are child's play for this sensational new 
super-cardioid microphone. Background noise, undesirable echo, and 
other unwanted sounds disappear when the ESL-SC403 is used for 
high fidelity broadcasting or recording of music and speech. 


Excellent performance, inconspicuous size, and inexpensive price make 
this advanced moving coil microphone additiunally suitable for lecture 
halls, churches, and conventions. A high impedance model is designated 
the ESL-SC403H. Write for details on other new ESL microphones. 


FREQUENCY RESPONSE: 
DIRECTIONAL CHARACTERISTIC: 
INTERNAL IMPEDANCE: 

OUTPUT LEVEL: 

REFERENCE LEVEL: 
DIMENSIONS: 

NET PRICE: 


FOR LISTENING AT 


Electro-Sonic Laboratories, Iuc. 


ESL-SC403 ESL-SC403H 

50 to 12,000 cps +3 db 

super cardioid 

200 ohms 45,000 ohms 
50 db 2.2 mv/ubar 

1 mw/10 dynes/cm? 

, Et 


2 a" x 3%" 
$25.50 $28 


irTsS BEST 


Dept. E * 35-5 4 Thirty-sixth Street « Long Island City 6, N.Y. 





UNMISTAKABLY - 


B.P.F.—BAND PASS FILTER 


THE FINEST NAME 
IN COMMUNITY TV 


5 VOLTS R. F. 


Maximum output 


2 


20 db gain minimum 

6 mc/s bandwidth 

Silicon Rectifier 

Drives a low band signal thru 
22 mi. of K-14 type cable 


A multi-stage HI-Q filter incorporating two HI-Q bridged 
T traps. Total attenuation in excess of 80 db on the trap 
frequencies. Will remove adjacent channel 589 50 
interference where other devices have failed. 


5985: 


The H.C.A. is designed for use as a final TV channel 
amplifier and provides the highest output of any known 
model on the market today. A commercial transmitting 
tube (6252) is used to deliver the full-rated output with- 
out distortion. 


PRICES ARE SUGGESTED USER NET — SLIGHTLY HIGHER IN SOME U.S. AREAS 


BENCO 


TELEVISION ASSOCIATES LTD. 


27 Taber Rd., Rexdale, 
Ontario, Canada 


Sirs Piease send me full detail 
Name 
Address 


City State or Prov. 


CORRESPONDENCE (Continued) 


3. Transient performance 
terman’s statement here re 
ification. Large amounts of { 
serve to reduce transient d 
only one form of it. Ofte 
are introduced by it. 
latter forms may not 
standard measurement techr 
can be very audible. 

I would like to pass on a 
Fig. 5 of my article, as notic« 
ips. The plate-coupling resist 
ECC83 from the 
upper not the B-) 
shown. While this arrang: 
give theoretical true 
similar to the Peterson-Sin 
of Fig. 6, my basic point 

The audio voltage t« 
is responsible for any stray 
coupling that may occur, i 
greater from the plate thar 
of the ECC83, and the cir 
high impedance to make 
to such transfer. This 
Mr. Futterman’s point ab 
Transistors provide us 
lower impedance circuits an 
design much more practica 


comes 


UL8&4, 


phase 


com 


HERBERT RAVEN 


New York, N. a 
WHAT'S IT 
Dear Editor: 

With reference to the 
Doppler effects by Messrs 
Janszen, et al, it is puzzlir 
having listened with innocent 
to reproduced organ musi 
Ultra-Linear and other devic« 
these many, to learn that the 
rates this effect at the sam 
being both imperceptible and 
able. 

With a sincere desire to conf 
issue further, I (no electronics 
wonder if anybody has consid« 
relation between FM effects in 


ALL 


us 


ABOUT? 


€ 


ed 


repr 


duced music and possibly similar effect 
occurring in sound; for example, fro: 


an actual organ. In such a cass 
the varying velocity of the air i 
movements at, say, 60 
with it, as wavelets on a tide, 
plex, shifting pattern of 
as it strikes the ear? If so, w 
complained? And if these FM 
are perceptible, or intolerable, i 
possible to determine the rati: 
effects in the reproduced musi 
in the original? Or the ratio 
mikeside and the middle of th« 


cyclk 


pundit) 


doesn’t 


a 


h 


wavy 


Carry 


com 


Oo 


How does all the above appear co) 


pared to an analysis of the wi 


wonderful sound of a pipe organ in 


id al 


cathedral with uncontrolled aco 


The instruments of music 
to retain their ancient 


are 


+ 


frequencies 


istics 


peculiarities 


the air will not be denied its eccentri 
ities as a conveyor of sound; the human 


ear is variable between 


times and places. Must the mind, itsel 
fallible in its judgments, now be driver 


mad by an endless 
whether a thing is perceptiblk 


consideration o 
or 


allowed 


individuals 


¢ 


¢ 


not? 


ARTHUR QUALEY 


La Puente, Calif. 


ENI 
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1948 -Early “point « 


The remarkable transistor observes its 10th birthday 


In 1948, Bell Telephone Laboratories announced 
the invention of the transistor. In 1958, the transis- 
tor provided the radio voice for the first United 
States satellite. 


To advance the transistor to its high level of 
usefulness, Bell Labs had solved problems which, 
in themselves, approached the invention of the 
transistor itself in scientific achievement. 


First, there had to be germanium of flawless 
structure and unprecedented purity. This was ob- 
tained by growing large single crystals—and creat- 
ing the “zone refining’”’ technique to purify them to 
one harmful part in ten billion. 


The “junction” transistor, another radical ad- 
vance, spurred transistor use. Easier to design, lower 


in noise, higher in gain and « 
heart of the new electronics 


An ingenious techniqu 
scopically thin layer on semi 
The resulting ‘‘diffused bas¢ 
broadband amplifier, made } 
transistorized circuits in te 
puters and missiles. 

In telephony the tran 
the Direct Distance Diali: 
called telephone numbers 
another. 


For Bell System comn 


has made possible advances wl! 


impossible or impractical a bris 


1958—Satellite transistor, 
incorporating 10 years of 


Bell Labs research and devel 


it became the 


ing a micro- 


rs was created. 


tor, a versatile 
he wide use of 


FM, TV, com- 


ts career in 
which sends 


exchange to 


the transistor 
uld have been 


ide ago. 
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POWER TUBES 
E-290T 

triodes, tetrodes, 
pentodes and beam tubes 
— 8 pages. 


MILITARY AND SPECIAL- 
PURPOSE TUBES 
E-290S 

military, computer, 

uhf, hi-fi and pass tubes 

— 12 pages. 


GAS TUBES AND 
POWER RECTIFIERS 
E-290C 

gas diodes, gas triodes 
and tetrodes (cold cathode 
and thyratron) and power 
rectifiers — 16 pages. 


PHOTOTUBES AND 
PHOTOCELLS 

E-290P 

vacuum and gas 
phototubes and photocells 
— 12 pages. 








Gas TUGES 


POWER 


i) 


it 
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Now...the most 
comprehensive 
industrial 

tube line 
over 400 
CBS types! 


In keeping with the growing importance 
of industrial tubes, CBS-Hytron has more 
than doubled its industrial tube line. Over 
400 types make it the most extensive 
line. For example, CBS-Hytron now offers 
the widest selection of gas tubes, photo- 
tubes and photocells. 








The four industrial tube catalogs illus- 
trated include: reference charts with 
ratings and typical operating conditions, 
basing and circuit diagrams, and app!'- 
cation notes. Ask your CBS-Hytron dis- 
tributor or write us for the ones you need. 


(ces) tubes 


CBS-HYTRON, Danvers, Mass. 
A Division of 
Columbia Broadcasting System, Inc. 


For the best in entertainment tune to CBS 


RADIO-ELECTRONICS 





WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO-TELEVISION SERVICE TECHNICIAN 


*« « « « This great industry is begging 
for trained men... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Tel Service Techni- 
cians...are needed at once! Perhaps you’ vé bout entering 
this interesting, top paying field, but lack of 1ey held you 
back. Now—~just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! | elievable? No, 
the explanation is simple! We believe Radio-1 sion must have 
the additional men it needs as quickly as possil Ve are willing to 
do our part by making Sprayberry Training a for less money 
down and on easier terms than ever before. ‘] ur big oppor- 
tunity to get the training you need...to ste} fine job or your 
own Radio-Television Service Business. 


Complete Facts Free— Act Now; Offer Limited 


Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at onc: | the coupon be- 
low and get complete details plus our big new g and an actual 


sample lesson—all free. No obligation...no sal n will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry P! you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop-bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious mancan 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that’s in store for you! 


SPRAYBERRY Academy of Radio-Television 


1512 Jarvis Avenue, Dept. 20-H, Chicago 26, Illinois 


Mail This Coupon Now—No Salesman Will Call 


You build Sprayberry Academy of Radio-Television 
new Spray: paella : 


ee opray ly Dept. 20-H, 1512 W. Jarvis Ave., Chicago 26, I. 
y tester di oe! Please rush all information on 
leas i r on on your SA -NEW Rad Tel 
plete 018 clevision vision Training Plan. I understand is does not obligate ons 
and that no salesman wil | n me. Include New Cat- 
Milliam. welinay Pile PLAN | alog and Sample Lesson FRE! 
‘| meter test i 
meter. 
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Up goes another Winegard! 


More Winegard Colorceptors are being sold 
today than any other all-channel yagi. 

Discover for yourself the profit and personal 
satisfaction that come from selling the very 
finest antenna that can be installed on your 
customer’s home. 


See your distributor for free Winegard sales aids and 
Write for Technical bulletin WCL4. 


a Winegard Co. 


3013-6 Scotten Bivd., Burlington, lowa 


Shown is Model CL-4 Photo by R. K 
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the 
omer’s S4Y---in High Fidelity the best buys ers nd WE 


are 4 


BETTER ENGINEERING Since 1945 EICO has pioneered the 
concept of test instruments in easy-to-build kit form — has become world-famous 
for laboratory-precision instruments at low cost. Now EICO is applying its vast 
experience to the creative engineering of high fidelity. Result: high praise from such 
authorities as Canby of AUDIO, Marshall of AUDIOCRAFT, Holt of HIGH FIDELITY, 
Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, etc. — 
as well as from the critical professional engineers in the field.t 











SAVE 50% Mass purchasing, and a price policy deliberately aimed to encourage mass sales, 
make this possible. 


EASY INSTRUCTIONS You need no previous technical or assembly experience to build any 


EICO kit — the instructions are simple, step-by-step, “beginner-tested.” 


DOUBLE 5-WAY GUARANTEE Both EICO, and your neighborhood distributor, 


guarantee the parts, instructions, performance . . . as well as lifetime service and 
calibration at nominal cost .. . for any EICO kit or wired unit. 


BEFORE YOU BUY, COMPARE At any of 1200 neighborhood EICO distributors 
coast to coast, you may examine and listen to any EICO component. Compare 
critically with equipment several times the EICO cost — then you judge 
You'll see why the experts recommend EICO, kit or wired, as best buy. 
+ Thousands of unsolicited testimonials on file. ee HFS2 





HFTSO FM Tuner 
with “eye-tronic” tuning 


HFS2 Speaker System: Uniform loading & natural 
bass 30-200 cps achieved via slot-loaded split 
conical bass horn of 12-ft path. Middles & lower 
highs from front side of 812” cone, edge-damped 
& stiffened for smooth uncolored response. Suspen- 
sioniess, distortionless spike-shaped super-tweeter 
radiates omni-directionaliy. Fiat 45-20,000 cps, useful 
to 30 cps. 16 ohms. HWD: 36”, 15%”, 1142”. 
. rates as excellent . unusually musical . 

really non-directional”’ — - Canby, AUDIO. “Very 
impressive’’ — Marshall (AUDIOCRAFT). Walnut or 
Mahogany, $139.95. Blonde, $144.95. 


HFT9O FM Tuner equals or surpasses wired tuners 
up to 3X its cost. New, pre-wired, pre-aligned, tem- 
perature-compensated ‘‘front end’’ — drift-free. 
Sensitivity, 1.5 uv for 20 db quieting, is 6X that of 
other kit tuners. DM-70 traveling tuning eye. 
Response 20-20,000 cps+1 db. Cathode follower & 
multiplex outputs. Kit $39.95*, Wired $65.95*. Cover 
$3.95. *Less cover, excise tax incl. 


WFG1A Preamplifier, providing the most complete 
control & switching facilities, and the finest design, 
offered in a kit preamplifier,“ .. . rivals the most 
expensive preamps .. . is an example of high 
engineering skill which achieves fine performance 
with simple means and low cost.’ — Joseph Marshall, 
AUDIOCRAFT. HFG1A Kit $24.95, Wired $37.95, HF61 
(with Power Supply) Kit $29.95. Wired $44.95. 


HFG6O 60-Watt Ultra Linear Power Amplifier, with Acro 
TO-330 Output Transformer, provides wide band- 
width, virtually absolute stability and flawless tran- 
sient response. ‘... is one of the best-performing 
amplifiers extant; it is obviously an excellent buy.” 
—AUDIOCRAFT Kit yor Kit $72.95. Wired $99.95, 
Matching Cover E-2 $4.50 





HF61 Preamplifier 


HF50 50-Watt Ultra-Linear Power Amplifier with ex- 
tremely high quality Chicago Standard Output Trans- 
former. Identical in every other respect to HF60 and 
same specifications up to 50 watts. Kit $57.95. Wired 
$87.95. Matching Cover E-2 $4.50. 


HF30 30-Watt Power Amplifier employs 4-EL84 
high power sensitivity output tubes in push-pull 
parallel, permits Williamson circuit with large feed- 
back & high stability. 2-EZ81 full-wave rectifiers for 
highly reliable power supply. Unmatched value in 
medium-power professional amplifiers. Kit $39.95. 
Wired $62.95. Matching Cover E-4 $3.95. 


HF-32 30-Watt Integrated Amplifier Kit $57.95. 
Wired $89.95. 


HF52 50-Watt Integrated Amplifier with complete 
“front end” facilities and Chicago Standard Output 
Transformer. Ultra-Linear power amplifier essentially 
identical to HF50. The least expensive means to the 
highest audio quality resulting from distortion-free 
high power, virtually absolute stability, flawless 
transient response and ‘‘front end’’ versatility. 
Kit $69.95. Wired $109.95. Matching Cover E-1 $4.50. 


HF2G 20-Watt Integrated Amplifier, complete with 
finest preamp-control facilities, excellent output 
transformer that handies 34 watts peak power, plus 
a full Ultra-Linear Williamson power amplifier circuit. 
Highly praised by purchasers, it is established as 
the outstanding value in amplifiers of this class. 
Kit $49.95. Wired $79.95. Matching Cover E-1 $4.50, 


Prices 5% higher in the West 


HFGO, HF5O Power Amplifiers = 


HF12 12-Watt integrated Amplifier, absolutely free of 
“gimmicks”, provides complete ‘‘front end” facili- 
ties & true fidelity performance of such excellence 
that we can recommend it for any medium-power high 
fidelity application. Two HF12’s are excellent for 
stereo, each connecting directly to a tape head with 
no other electronic equipment required. Kit $34.95, 
Wired $57.95. 


HFS1 Two-Way Speaker System, complete with fac- 
tory-built cabinet. Jensen 8” woofer, matching Jensen 
compression-driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs. 70-12,000 cps + 6 
db. Capacity 25 w. Impedance 8 ohms. HWD: 
11” x 23” x 9”. Wiring time 15 min. Price $39.95. 
“THE HI-FI EXPERTS SAY: 

“For those who ha been looking for a well- 
engineered yet inexpensive power amplifier, the 
newly-released E el HF20 unit might offer 
a simple solut problem. Not only does 
this unit provid ts of power but the cir- 

plifier and a variety of 
William A Stocklin, ‘Esitor, RADIO TV NEWS 

“The new E CO standard’ speaker system... 
produces sound that to my musical ears rates as 
excellent, from h to clean low bottom.’’ 

Edward Tatnall Canby, AUDIO Magazine 


Je out coupon on other side for FREE CATALOG 


HF12 integrated Amplifier 


33-00 Northern Boulevard, L. |. C. 1, N. Y. 
Over ? Million EICO instruments in use the world over. 


HFS52, HF20 
Integrated Amplifiers 
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the specs prove it.. 


your BEST BUY is 


EICO 


for COLOR & Monochrome TV servicing 


FREE CATALOG 


shows you HOW TO SAVE 50% 
on 50 models of top quality 
professional test equipment. 


MAIL COUPON NOW! 


NEW! 
TV-FM SWEEP 

ae GENERATOR & 
, sai MARKER #368 


ar he KIT WIRED 
Se ee 


Entirely eleetronic sweep circuit (no mechanical 
devices f with accurately-biased inereductor for 
excellent linearity. Extremely flat RF = new 
AGC cirenit automatically adjusts ose. pine: ewe 
output on each band with min. ampl. variations. 
1 tuning accuracy: edge-lit hairlines 
eliminate parallax. Swept Ose. Range 3-216 mc in 
5 fund. bands. Variable Marker Range 2-75 mc in 
3 fand. bands; 60-225 mc on harmonic band. 4.5 
me Xtal Marker Osec., xtal supplied. Ext. Marker 
provision, Sweep Width 0-3 me lowest max. ror ag 
tion to 0-30 mc highest max. dev. Soy eee 
Narrow ae phasing. emp nee 
RF Fine, RF Coarse (4-step decade ye a 
steel 


= 


put, ‘scope horiz., ‘scope cane 
satin aluminum panel; rugged grey 
cabinet. 


NEW! RF 

SIGNAL GENERATOR 
#324 

KIT 

$96" 


150 ke to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF-RF alignment, signal tracing & 
trouble-shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150-400 ke, 400-1200 ke, 1.2-3.5 me, 
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic 
band 111-435 me. Freq. accurate to +1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge-lit hairlines. Colpitts RF osc. 
directly plate-modulated by K-follower for 
improved mod. Variable depth of int. mod. 0-50% 
by 400 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod, Turret- 
mounted coils slug-taned for max. accuracy. Fine 
& Coarse (3-step) RF attenuators. RF output 
100,000 uv; AF sine wave output to 10 v. 50-ohm 
output Z. 5-way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr-operated. 
Deep-etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 


TURN PAGE 
FOR MORE 
EICO VALUES 


higher on West Coast 


NEW! DYNAMIC 
CONDUCTANCE 
TUBE & TRANSISTOR 
TESTER +666 


COMPLETE with steal ¢ cover and handle. 


SPEED, ease, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any | of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series-string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (1° shunts & 5% pot). 
10 SIX-position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttens: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi-section tubes in 
merit tests. Direet-reading of inter-clement leakage 
in ohms. New gear-driven rollchart. Checks n-p-n & 
p-n-p transistors: separate meter readings of col- 
lector leakage current & Beta using internal dc 
power supply. Deep-etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter $4.50 


NEW! 


COLOR 


and Monochrome 
DC to 5 MC LAB & TV 
5”’ OSCILLOSCOPE 
+460 
KIT WIRED 
$79" s] 29° 


e Features DC Amplifiers! 


Flat from DC-4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct-coupled & push-pull thrueut; K-follower 
coupling bet. stages; 4-step freq-compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps-100 kc (ext. cap. for range to | cps); pre- 
set TV V&Hi positions; auto. sync. ampl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge-lit engraved lucite graph screen; 
dimmer; filter; bezel fits std photo equipt. High 
intensity trace CRT. 0.06 usec rise time. Push-pull 
hor. ampl., flat to 400 kc, sens. 0.6 rms mv/in. 
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps 
outputs. Astig. control. Retrace blanking. Phasing 
control. 


NEW! PEAK-to-PEAK 
VTVM #232 & UNI- 


Half-turn of probe tip selects 

DC or AC-Ohms. 

Uni-Prebe — exclusive with 

EICO — only 1 probe 

all functions 
Latest circuitry, high sensitivity & precision, wide 
ranges & gy ea Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 442” meter, can’t 
burn-out circuit. 7 non-skip ranges on every 
function. 4 functions: +DC Volts, —DC Volts, AC 
Volts, Ohms. Uniform 3 to | scale ratio for extreme 
wide-range accuracy. Zero center. One zero-adj. for 
all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak-to-peak volt- 
age of complex & sine waves: 0-4, 14, 42, 140, 420, 
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 
150, 500, 1500 (up to 30,000 v. with HVP probe & 

250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr- 
operated. Deep- etched Satin aluminum. panel, 
grey wrinkle steel cabinet. 


Send for 


5” PUSH-PULL 


osci 


LLOSCOPE 
5 


KIT $44.95 
Wired $79.95 


7” PUSH-PULL 


osci 


LLOSCOPE 
0 


KIT $79.95 


Wire 


d $129.50 





TUB 


E TESTER 
#625 


KIT $34.95 
Wired $49.95 


eft 


ro 


Pix Tube Test Adapter .. 


ests 600 
| series 


il-chart 


$4.50 





ce AY 


Extra 
transistorized e 


6V & 12V 
attery Elim 
& Charger 
#1050 
KIT 
$29.95 
Wired 
$38.95 
filtered for 


apt, 1060 


KIT $38.95, Wired $47.95 





ie SiC7 


Sep. hi-gain RF 
& lo-gain audio 
inputs 


Speci 
locator 


al noise 
Calibra- 


ted wattmeter. 


KIT $24.95 
Wired $39.95 


DELUXE MULTI-SIGNAL TRACER #147 








20,000 
MULTIM 


Tae 


Ohms / Volt 
ETER +565 


KIT 24.95 


Wire 


d $29.95 


1000 Ohms /Volt 
MULTIMETER 


KIT 


#536 


$12.90 


Wired $14.90 





+S Rete DRE 


Reads 0.5 ohms 


—50 
mmfd 


0 megs, 10 
5000 mfd, 


power factor. 


KIT 


$19.95 


Wired 
$29.95 


R-C BRIDGE & R-C-L COMPARATOR 
#950B 





eficos 


VIVM PROBES KIT 
Peak-to-Peak $4.95 
Ee ; $3.75 
High Voltage Probe-1 

High Voltage Probe-2 
SCOPE PROBES 
Demodulator 

Direct 

Low Capacity 


fies — 


Wired 
$6.95 
$4.95 
$6.95 
$4.95 


$5.75 
$3.95 
$5.75 





(__- FREE ‘CATALOG 





now 
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HE idea of bouncing radio signals from heav- 

enly bodies is not new. It originated with the 

writer in an article entitled “Can We Radio the 

Planets?” in the February, 1927, issue of Radio 
News. It was then proposed to send a radio signal 
from the earth to the moon and back via short 
waves. The calculated elapsed time of the signal 
transit was 2.5 seconds to cover the two-way dis- 
tance—twice 238,854 miles, or 477,708 miles, to and 
from the moon. Nineteen years later, on Jan. 10, 
1946, Lt. Col. John H. DeWitt and associated scien- 
tists of the US Signal Corps first established actual 
radio contact with the moon. The elapsed time was 
2.4 seconds. Our original predicted time was 2.5 
seconds, an error of 0.1 second. In the article men- 
tioned, we also spoke of signaling Mars and Venus, 
but refrained from giving elapsed signal time, be- 
cause of the extreme complexity of the problem. In 
1927, we had little practical knowledge of the pene- 
tration of short waves beyond the earth’s atmos- 
phere and into space, as well as eventual reflection 
of the returning high-frequency waves on the Heav- 
iside layer. 

It is gratifying to note that in the fall of 1959 man 
will at last attempt to signal the planets—Venus 
and Mars, not as a stunt but for serious astronomic 
and scientific purposes. British radio astronomers, 
using the world’s largest radio telescope at the 
Jodrell Bank radio observatory, intend to radio- 
contact Venus first. The scientists state that they 
will have a power output 3,000 times greater than 
the average military or airfield radar installation! 
Many new and important facts will be learned from 
such a series of experiments in bouncing signals 
off Venus. One will be the rotation of Venus on its 
axis, not known now. Our closest sister planet is 
constantly shrouded in dense clouds. Hence man 
has so far not seen the surface of Venus. Its rota- 
tion period is thought to be 20 to 30 days—a guess 
at best. Radio astronomy via reflected signals may 
give us a clue to Venus’ exact time of rotation. 

Let us now consider how the scientists will 
“shoot” Venus at its inferior conjunction in the 
fall of 1959, when Venus will approach within 30,- 
000,000 miles of the earth. (The closest approach 
was 26 million miles on Jan. 28, 1958.) At the speed 
of 186,000 miles a second, the radio signal will take 
5.36 minutes to cover the distance out and back 
between the two planets (2.68 minutes to go to 
Venus, 2.68 minutes to return). 

The inherent difficulty with the present-day state 
of the art of radio is our inability to concentrate a 
beam of radio-frequency signals—the diffusion is 
too great. The same is true of light. With the tre- 
mendous distances with which we have to work, the 
beam spreads. It is as if we aimed a high-pressure 
stream of water at a distant large football. Most 
of the water will not hit the object. A large part of 
that which hits will splash and reflect at different 
angles and only a comparatively minute amount will 
come back in the direction of the nozzle. 
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Hugo Gernsback, Editor 


RADIO SIGNALS TO VENUS 


... Radio to the Planets Is Now Assured... 


It is for this reason that the British scientists 
must use a large power output if they hope to get 
back an intelligible radio echo signal from Venus. 

The Jodrell Observatory telescope, the 
largest known in the world today, has a great advan- 
tage in making these experiments. On account of 
its large size, it can concentrate the transmitter 
power output into a narrower beam and, again due 
to its large size, it concentrates the weak echo of the 
returned signal more effective! 

If in the future it shoul ecome possible to 
concentrate and narrow the radio beam further, 
much less power would be required to contact the 
various planets. Obviously, the greater the. distance 
between earth and the outlying planets, the more 
difficult the problem of bouncing back signals. 

It can be seen from the above that as earth and 
Venus pull apart, the distance between them in- 
creases rapidly, until at maximum separation—at 
superior conjunction—the distance is 161 million 
miles. Here it would take the round-trip signal 28.8 
minutes to bridge the spac: w the sun would 
become an obstacle, partly the path of the 
signal. 

Would the signal be absorbed by the sun? Yes. 
Another interesting and perhaps far-reaching test 
would be the effect of the sun’s gravitational attrac- 
tion on the returning radio « This is known as 
the Einstein shift. If, befor: fter superior con- 
junction of Venus, we send a signal to Venus in 
such a manner that the return signal comes close 
to the sun, the signal should be bent toward the sun. 
The Einstein shift has bes firmed with light 
rays, but not with radio w: ip to now. This, 
however, at the present only remain a 
theoretical consideration. Th: iment could not 
possibly be conducted wit} resent radio fre- 
quencies unless we had a rat astronomical bowl 
transmitting and receiving antenna at least 60 
miles in diameter! 

In the future when we cal 
frequencies of the electron 
approach the frequency of light 
to record the Einstein shift electronically. 

There will not be very mut h practical difference 
when we try to signal Mars, because the distances 
between our two planets are! o great at nearest 
approach—about 35 million iles for Mars, 26 
million for Venus. We can therefore look forward 
to an early radio contact with Mars, too. 

What about the further outlying planets? Pos- 
sible, but increasingly difficult the further out we go. 
To bounce a radio signal off Jupiter will take 1 hour 
and 10 minutes for the two-way transit; 2 hours, 
22 seconds for Saturn; 12 hours, 50 minutes for 
Pluto! To hit squarely such listant planet, say 
Neptune, 2,677 million miles av at its closest, is 
in itself a difficult feat; for the signal to return to 
earth without missing it alt ther would be an 
achievement of a high order—at least at the present 
state of the art. —= 17 .G. 


}; 
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RADIO 


Combining a 2-band transistor superhet radio and a marching 


compass gives you a compact, accurate, portable direction finder 


ELEGTRONIG COMPASS 


TO GUIDE YOU HOME 


By J. E. PUGH, JR. 


Completed unit is small enough to 
slip into coat pocket. 


N electronic compass is a worth- 
while investment for people 
interested in outdoor activities 
such as motorboating, sailing, 

hunting, trapping, berry picking, camp- 
ing, hiking or other activity where 
there is a possibility of getting lost. 

The instrument described here was 
designed especially for uses where 
portability and ruggedness are impor- 
tant. It is housed in a strong Bakelite 
case that is easily waterproofed. It is 
small, lightweight, sensitive; has a 
sharp null point and incorporates a 
built-in magnetic compass. This com- 
bination of directional receiver and 
built-in compass is a true electronic 
compass and not just a radio homing 
device. It makes a rapid and accurate 
determination of actual position pos- 
sible. 


The superhet receiver 

The receiver is a direction-sensitive 
superheterodyne using a class-B detec- 
tor and a single audio stage. Two 
tuning ranges are used: the broadcast 
band (550 to 1,600 kc) and the marine 
radio-beacon band (285 to 325 kc). The 
broadcast band is used so bearings can 
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be taken from nearly any location and 
to provide entertainment while out- 
doors. 

The radio-beacon band provides an 
extra degree of usefulness to boat 
owners. It is a desirable feature be- 
cause many rivers, canals and harbors 
have radio beacons located near their 
entrances. Broadcast stations ordinarily 
will not permit such close work since 
they are seldom found in such a desir- 
able location. If the electronic compass 
is used only for nonboating activities, 
the marine radio-beacon band can be 
eliminated. 

A compact, flat ferrite loop antenna 
provides the directional properties 
needed for taking bearings on radio 
stations. It is mounted parallel to the 
length of the case to obtain the null 
point when the long axis of the receiver 
is in line with the station. The antenna 
has a high Q (about 450 to 790 kc) 
for maximum selectivity and sensitivity. 
A matching two-gang tuning capacitor 
tunes the antenna and local oscillator 
coil over the band. 

The broadcast band is tuned with the 
BAND SELECTOR (S11) in position BC. 
When the switch is thrown to MARINE 


Top view of the inside chassis 


assembly. 


BEACON, capacitor C4 is shunted acros 
Cl-a, C2 and T1 to drop the resonance 
range of this circuit to the radio-beaco1 
band and at the same time restrict the 
tuning range so it fits this narrowe 
band. Similarly C6 is shunte 
Cl1-b, C3 and T2. And C 
into the circuit to permit 
rate tracking of the oscillator circuit 
Although its value is not critical 
C7 may have to be changed to a slight 
ly different value in some instances 
It must be large enough so the loca 
oscillator functions properly at the 
lowest frequency in the marine band 
but at the same time it must not be 
large that feedback is excessive at th« 
highest broadcast frequency. Too muc! 
feedback causes the oscillator to g 
erate harmonics and reception of 
nals above the desired range will result 


acros 
5 is switche: 


more acc 


Age circuitry 

The first three stages use 2N247 
drift transistors. These _ transistors 
have high gain through the highest 
frequency used and, because of thei 
very low base-to-collector capacitance 
do not need neutralization. The con 
verter and if stages are entirely con 
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RI—220,000 ohms 

R2—22,000 ohms 

R3, 5, 6, 8, 14—1,000 ohms 

R4, 12—18,000 ohms 

R7—39,000 ohms 

R9I—100,000 ohms 

R10—10,000 ohms 

Ril—got, 10,000 ohms, miniature, with spst switch 
$2 (Lafayette VC-28 or equivalent) 

R13—3,300 ohms 

All resistors '/2-watt 10% 

Ci—tuning capacitor; antenna section, 10-130 yyf; 
oscillator section, 10-78 pyuf 

C2, 3—trimmers on Cl 

C4—110-580 uuf, trimmer (El Menco 467 or equiv- 
alent) 

C5—5-80 wuf, trimmer (El Menco 462 or equivalent) 


ventional, while the detector is a class-B 
type instead of the usual diode. This 
detector provides a worth-while gain 
and a de collector voltage that can be 
used for ave, since its level is deter- 
mined by the rf signal level. 

Resistors R9 and R10 are part of 
the V2 base-biasing network and R10 
is also in V83’s collector circuit. The 
ave voltage developed across R10 is 
applied to V2’s base to regulate its 
gain with variations in carrier level. 

The audio transformer (T5) is a 
subminiature type well suited for this 
application. It as well as all other 
components must contain a minimum 
of iron to minimize errors in the mag- 
netic compass. A larger transistor audio 
transformer will not be satisfactory 
unless it is mounted far from the 
compass. 

The earphone is a _ high-impedance 
magnetic type and is satisfactory where 
the signal level is high and the noise 
level low. Sometimes, these conditions 
may be reversed, making a conven- 
tional pair of headphones more desir- 
able. 

A 5.0-volt mercury battery powers 
the unit. It has a 1,000-milliampere- 
hour rating and should provide about 
500 hours of service since receiver 
drain is only about 2 ma. When near 
the compass, this battery has a slightly 
greater influence on needle deflection 
than conventional flashlight cells but, 
when mounted as shown in the phctos, 
its effect is not measurable. The battery 
is easily replaced when the bottom of 
the case is removed. 

All stages use base-bias stabilization 
to minimize variations in performance 
saused by temperature changes since 
the electronic compass will normally 
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Cé—9-180 put, trimmer (El Menco 463 or equiva- 
lent) 
C7—360 pwpuf, silver mica 
C8, 9, 10, 11, 12—.01 uf 
Ci3—.00! uf, ceramic 
Cl4, 15, 16, 17—3 uf, 6 volts, miniature electrolytic 
Ci8—! wf, paper, miniature 
J—miniature phone jack (LaFayette MS-28! or equiv- 
alent and matching plug) 
Si—dpdt rotary (Centraiab 1462 or equivalent) 
$2 —spst on RII 
Ti—ferrite-strip transistor antenna for 130 
ing capacitor (Miller 2005 or equivalent) 
T2—transistor oscillator coil for 78-100-~uf tuning 
capacitor (Miller 2022 or equivalent) 
4—transistor if transformer, 455 kc: primary 
25,000 ohms; secondary, 600 ohms (Miller 2041 
or equivaient) 


T3 


Circuit of the four-transistor unit. 


be used outdoors and frequently in the 
hot sun. 

The magnetic compass is a small 
marching type. It has a rotatable scale 
for ease and accuracy of bearing deter- 
mination. A notch and foresight on 
the compass let you select landmarks 
(when visible) in line with the desired 
course. 


Let's put it together 

All parts of the receiver are mounted 
on a long flat aluminum lower platé 
and a short flat aluminum upper plate 
as in the photos. The unit is fastened 
into the plastic instrument case with 
a second hex nut and lockwasher on 
the threaded switch bushing and with 
screws that run through the case into 
two threaded holes along the oute: 
edge of the upper chassis plate. 

The compass is mounted near the 
front end of the case with the needle 
pivot along the center line of the long 
dimension. Take your time while align- 
ing the compass to insure the best 
possible accuracy. The rear mounting 
screw is a 6-32 flat head in a counter- 
sunk hole to permit the compass cover 
to be closed. The front mounting screw 
can be a round head but both must be 
brass with brass nuts. (Try them with 
a magnet.) 

The aluminum chassis plates are 
shaped to fit the inside of the case 
with about 1/16-inch clearance on all 
sides. Make sure of this clearance after 
bolting to the tuning capacitor and 
switch but before the complete assembly 
of small parts is made. Otherwise, 
when the receiver is fastened in the 
case, pressure on one of these plates 
could upset the alignment by twisting 
the tuning capacitor. 
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R5 UNDER TI 


Although there is 

plenty of room, place- 

ment of the antenna 

and battery is impor- 
tant. 


Side view shows parts 
layout between the 
two chassis plates. In 
this model a small 
mica capacitor in 
parallel with C4 was 


BATTERY 


ADJUST 





needed. 


its fiber mounting strip about % inch 
shorter than the antenna. Then retape 
the antenna to this strip with their 
front ends flush and apply a small 
amount of coil dope along the joining 
edges. The undercut end allows room 
for some parts underneath. A %-inch 
piece of %-inch-diameter polystyrene 
rod is threaded for two 6/32 x %-inch 
screws, and matching holes are drilled 
in the lower chassis plate. Mount this 
piece of rod on the plate and fasten 
the antenna to it with polystyrene coil 
dope, making sure that the antenna is 
parallel to the long side of the chassis. 

Capacitors C4 and C6 are positioned 
so that their adjustment screws just 
clear the battery holder (see photos). 
These capacitors are mounted directly 
under the range switch with their outer 
plates making contact with the chassis. 
Their end terminals are soldered to 
the switch and their grounded termi- 
nals are bent over and soldered together 
for rigidity. Examine the ungrounded 
plates and rivets to be sure the “hot” 
ones are not grounded. 

Both these capacitors should be set 
to within one-half to one turn from 
maximum capacitance before soldering. 
Capacitor C5 is mounted in the same 
way as C4 and C6, except that it is 
insulated from the chassis with a small 
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piece of 1/16- or %-inch insulation. 

The if transformers are mounted 
along the sides of the chassis to reduce 
their effect on the magnetic compass, 
and the audio transformer is mounted 
directly in front of the volume control 
with a couple of dabs of cement. 

A two-terminal tie point is used for 
B-plus and for the R9, C14, T3 junc- 
tion. A ground lug is located under the 
mounting screw and a No. 20 bare wire 
connected to it is used as a ground bus. 
This bus is connected to the shield 
terminals of the three 2N247’s and 
various small parts are grounded to 
it along its length. Rubber feet are 
mounted on each corner of the case to 
prevent slippage if the weather gets 
rough. 


Steps in weatherproofing 

If the electronic compass 
used in salt-water areas, 
proofing will be necessary. Even in 
fresh-water areas the possibility of 
wetting by rain, spray and high humid- 
ity and falling overboard will make 
such a step profitable. First obtain 
some sheet rubber, about 1/32 inch 
thick, and cut a gasket about % inch 
wider on all sides than the bottom 
cover. Now, with a file, trim the base 
plate to give a clearance of slightly 


is to be 
some weather- 


less than 1/32 inch between 
edges and the case,. and 
inner edge slightly. Glue 
gasket to the inner surface 
plate and allow it to dry 

Gaskets made of the 
can be placed under the 
ing nuts, under the 
and under the upper 
screws. The tuning control af 
switch shaft, the volume control 
and the phone jack can be gask 
splitting soft rubber 
wise. Use grommets wit! 
outside diameter and %-inc] 
the three controls and %-in 
diameter with a 3/16-inch 
the phone jack. In addition, 
able to spray the aluminur 
and if transformer cans 
plastic to provide an extra 
protection. 


same 
compass 
Switec! 


chassis 


grommet 


Aligning the receiver 

The first step is to align th: 
formers for maximum output 
An output meter or 
be connected across the headphone 
a high-impedance de voltmete 
collector or the R10, C15, T5 
tion for an output indicator 

After the if transformers 
peaked, turn the bandswit 
broadcast-band position (BC) a 
T2’s core and C3 until the tuning 
covers 550—-1,600 ke. This is 


oscillosco 


alternately adjusting T2’s core 55 
ke and C3 at 1,600 ke until both end 


of the range fit the dial. Next adju 
C2 for maximum output at approx 
imately 600 ke and check for sati 
factory tracking at 1,400 ke. If C2 ha 
to be decreased for maximum 
at 1,400 kc, bend the slotted plates of 
Cl-a outward and then readjust C2 for 
maximum output at 1,400 ke. Now 
adjust for maximum output at approx 
imately 600 ke by simultaneously vary 
ing the tuning capacitor in very smal 
steps and adjusting T2’s core until the 
maximum is found. Alternately repeat 
the C2 adjustment at 1,400 ke and the 
T2 core adjustment at 600 ke unti 
maximum output is obtained at bot! 
points. 

The next step is to align the radio 
beacon band. Throw switch S1 to RADIO 
BEACON and alternately adjust C6 at 
285 ke and C5 at 325 ke until thi 
range fits the dial. Next, adjust C4 for 
maximum output at approximately 290 
ke and check for satisfactory tracking 
at 320 ke. When aligning this band 
do not touch the core of T2, C2, C3 o 
the slotted Cl-a plates, as 
are adjusted only for the 
band. When alignment is 
you can calibrate the dial. 


outpu 


these parts 
broadcast 


completed, 


How to use it 

When the electronic compass is com- 
pleted, check its accuracy by obtaining 
the null point on a visible 
at the same time checking to see that 
the station is directly in line by using 
the sights on the compass. If 
check stations at various frequencie 


station and 


possible, 
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in both bands. These checks should be 
made some distance from the station 
antenna and well away from any shore 
line, electric or telephone lines, metal 
buildings, or automobiles for maximum 
accuracy. In addition, hold the compass 
with the hands away from the antenna 
end of the case. 

The overall accuracy of the electronic 
compass depends on antenna pattern, 
compass accuracy, compass alignment 
with respect to antenna, size and 
proximity of metal objects, and the 
nearness of a shore line and the station 
antenna. The compass error including 
alignment error should be very small. 
If any sizable error should be present, 
it can be compensated for by adding 
or subtracting a correction factor. 

To use the electronic compass with 
the least amount of error and confusion, 
obtain a map of the area in which you 
will be operating. First mark a North— 
South line through the section of the 
map to be used and locate all the radio 
broadcast and beacon stations in your 
area on the map. Now set the North 
mark on the compass card under the 
red hairline, align one edge of the elec- 
tronic compass case with the North— 
South line on the map, and rotate the 
map until the compass card North is 
aligned with the North end of the 
needle. 

This orients the map so its North 
is pointed North. Now rotate the elec- 
tronic compass (but not the map) to 
obtain a null on a station of known 
location, place one edge of the electronic 
compass to intersect with this station 
as located on the map while maintaining 
the null and draw a line through the 
station along the edge of the case. Do 
the same with a second station. The 
point where the two lines intersect is 
your location. Now that you know your 
location, it is a simple matter to get 
home either by following a_ plotted 
course to the desired point or by riding 
the null straight in if one of the 
stations is near your destination. 

Satisfactory results can be obtained 
without the map. Simply use the com- 
pass to orient yourself with respect to 
North and then take compass readings 
on the null points of two stations of 
known location. The compass card is 
calibrated in degrees (0 to 360) and 
also has the usual N, E, S, W markings. 
Therefore, the readings on the two null 
points will immediately show you where 
you are with respect to the two sta- 
tions. For greatest accuracy, keep your 
hands away from the antenna end of 
the case. 

After making several trial runs 
using both methods, you will be able 
to decide which you prefer—with or 
without the map. However, try using 
the electronic compass each time you 
are engaging in your favorite outdoor 
activity, even in clear weather, to 
become completely familiar with it and 
to gain confidence in its usefulness. 

For those who are 
US Coast Guard publishes 


interested, the 
lists of 


JUNE, 1958 


lights for the US coastal and Great 
Lakes areas. These light lists include a 
chart and tables of the various radio 
beacons including their frequency, 
identification code and location. Write 
to the Superintendent of Documents, 
Washington 25, D. C., for information 
and prices. 


Final notes 

Sensitivity, on the broadcast band, 
will be adequate for nearly any condi- 
tion, but the radio-beacon range may 
need a slight boost if there are no 
nearby stations. In such cases, try a 
5- or 7-inch ferrite antenna instead of 
the 2%-inch one used in this model. 
This longer antenna will also increase 
the sharpness of the null point. A sec- 
ond if amplifier can also be added if so 
desired. This stage is identical with 
the V2 stage, except that the resistor 
corresponding to R6 should be about 
3,300 ohms. 

A speaker can be included by adding 
a pair of CK722’s in a conventional 
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ENNESSEE stands ready to meet 

any emergency—flood, tornado, 
forest fire or explosion—with its unique 
mobile disaster communications bus. 

Moments after arriving on the scene, 
the bus offers six radio sending and 
receiving sets which can operate simul- 
taneously, first-aid equipment, a gener- 
ator which can supply outside powe1 
and an emergency field kitchen. 

The unit, operated by the Tennessee 
Highway Patrol and Civil Defense Or- 
ganization, is available for use any- 
where in the state and surrounding 
states. 

The planning of Capt. P. E. Griffith, 
of Nashville, Tenn., made it possible to 
jam so many features into so little 
space. Captain Griffith heads the com- 
munications division of the Tennessee 
Highway Patrol which handles 
communications for the State Highway 
Department and Civil Defense. 

The bus is divided into three com- 
partments, all in radio contact with 
each other. The front section houses the 
driver and six radio booths. From here, 
six radiomen can simultaneously direct 
operations of six service units. 

The center compartment houses 10 
transmitters which enable the center to 
use 40 frequencies, including those of 
public-service groups both in Tennessee 
and surrounding states. This section 
also contains the kitchen unit. Room 
was made for the field kitchen, Griffith 
noted, because frequently rescue work- 
ers at tornadoes and similar emergen- 
cies had gone 15 hours without food. 

The rear portion holds first-aid equip- 
ment, including a respirator and gener- 
ator. The generator can be rigged to 
supply power outside—to a hospital, for 
example. 

The bus has two complete public- 
address systems and outside plugs to 
supply power to other electrical units. 
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Tele-l Towers, St. Petersburg, Fla 
This Tennessee Highway Patrol 
and Civil Defense mobile com- 
munications unit is equipped to 

handle any emergency. 


Everything geared to place units in 
operation t instantaneously on 
scene. For ex- 
aerial towers lie 


arrival at 't disaste1 
ample, the Tele-Vue 
flat along tl the bus while it is 
in motion st as cranks can be 
turned, they are ho vertical 
positions cond set of cranks 
swiftly telescopes them up to 45 feet 
in height ( cost $14,442. 
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Miniature fixed-frequency super- 


regenerative receiver that can be 
held in the palm of your hand. May 
be set for frequencies between 30 





and 45 me 
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Pocket Police Receiver 








By EDWIN BOHR 


HE idea of owning a police receiver 

is always intriguing. Interest spans 

all age groups from children to 

grandparents. There is a thrilling 
vicarious experience; listening to emer- 
gency broadcasts is exciting to all but 
the most blase. 

Added to this, we have an extra- 
special police receiver. It is hand- or 
pocket-size and completely transistor- 
ized. Its operating frequency range is 
about 30 to 45 mc. 

The small size makes it ideal for 
auxiliary police, Civil Defense work- 
ers, merchant police, ambulance crews 
and the like. Also, it is just the thing 
for those who like to know what is 
going on. 

The circuit is simple and there are 
few parts (see diagram). One of the 
transistors is a surface-barrier type. 
It is used just like a p-n-p fused- 
junction type. However, SB units can 
operate at very high frequencies. 

The SB transistor is used as a high- 
frequency superregenerative detector. 
The other two transistors are audio 
amplifiers. 

The receiver, as illustrated, is a 
fixed-frequency type. Tuning can be 
changed only by adjusting C1 through 
a hole in the case, and even the amount 
of superregeneration is set at a fixed 
value. These are desirable features, 
since they eliminate controls. 


Receiver sensitivity 

To appraise its performance, here is 
a report on the receiver in use. How- 
ever, bear in mind that signal strengths 
vary tremendously in this type of 
service. 

From experience, the audio output 
is strong and clear 5 miles from a 
central police transmitter. Reception is 
usually good, even without an antenna. 
Reception of patrol cars or utility- 
truck transmissions is another matter. 
Unless the vehicle is very close, audio 
is weak and garbled. 
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This circuit has been used with a 
third audio stage and a small speaker. 
Still, earphone operation seems prefer- 
able for one-man listening. If a third 
stage is added for speaker operation, 
considerable audio decoupling is neces- 
sary to eliminate motorboating. 


Detector circuit 

The superregenerative detector is 
the receiver’s nerve center. Super- 
regeneration develops tremendous am- 
plification in a single stage. 

Inherently, the superregenerative de- 
tector is not very selective. Also, it has 
a natural automatic volume 
action. 

With rare exceptions, the stations in 
the 30-60 mc band are narrow-band 
frequency-modulated. The pocket police 
receiver picks up these stations by 
slope detection. 

Because the detector is broadly 
tuned and the frequency swing is very 
small, audio output from the detector 
is low. This makes the two medium- 
gain audio stages necessary. 

The superregenerative detector’s 
selectivity can be sharpened somewhat 
by setting the value of superregenera- 
tion carefully. In fact, it must be set 
for greatest selectivity for really good 
performance. This procedure requires 
a signal generator and is explained 
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The maximum frequency at which 
the detector will superregenerate de- 
pends upon the Q of the coil, transisto1 
characteristics, the value of C2, the 
position of the coil tap and transistor 
bias. 

To operate the receiver at 40 me o1 
higher, you may have to juggle or vary 
all of these values for maximum supe! 
regeneration. 

High-frequency performance is pal 
ticularly dependent upon coil L. Foi 
this reason, we will give it special 
mention. First, the coil kept 
away from the sides of the case, trans- 
formers and other metal parts. If at al 
possible, use a larger metal case, 
plastic case or no case at all. Test the 
circuit before placing it in a case. 

The receiver I built up to 
45 mc before placed in its case. In the 
sase, it works to about 39 mc. I used 
a selected, hot-performing 2N°46/SB 
103 transistor. Other units 
perform as well. 

A lot of experiments carried 
out with some of the completely 
shielded miniature iron-core coil forms 
now available. These would do away 
with effects caused by nearby 
nents. But, because their performance 
was lower initially, they made no im- 
provement. 

I found the Miniductor type coil gave 
the best results. Coil L 
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RI—2,200 ohms 

R2—15,000 ohms (see text) 

R3—1I,000 ohms (see text) 

R4, 7—100,000 ohms 

R5, 6, 8—4,700 ohms 

All resistors 1/2-watt 10 

Ci—3-36-auf trimmer (Bud MT-833 or equivalent) 
C2—.05 uf ceramic, subminiature type 
C3, 4—.002 uf, disc ceramic 

C5, 6—2 uf, 6 volts, miniature electrolytic 
C7—0.1 uf ceramic (see text) 

Ji, 2, 3—pin jacks 


» 2N47,2N207,CK721,2N34 


L—7 turns, tap at 2!/, turns (Barker & Williamson 
type 3003 Miniductor) 

S—dpst slide 

T—driver transformer; primary, 10,000 ohms; second- 
ary, 2,000 ohms ct (Argonne AR-109 or equivalent) 

VI—2N346/SB-103 (Philco) 

V2, 3—2N47 (2N34, CK721, 2N207 may be substituted) 

Battery, 6.5 volts (Mallory TR-165R or equivalent) 

Terminal board 

Case 

Miscellaneous hardware 


Circuit of the miniature receiver. 
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turns of a B & W No. 3003 coil, tapped 
at 2% turns. This coil is % inch in 
diameter, with a pitch of 16 turns per 
inch, 

Resistors R2 and R3 control super- 
regeneration. I found that, with fixed 
frequency operation, fixed values of 
resistance can be used. For each indi- 
vidual receiver and frequency, how- 
ever, these values will have to be 
changed for best performance. Either 
decrease R3 or R2. (Decreasing R2 has 
an opposite effect from: decreasing R3.) 

To make superregeneration variable, 
substitute a 1,000-ohm potentiometer 
for R3 and connect the center terminal 
of the control as indicated by the dotted 
lines in the schematic. Also, decrease 
R2 to 10,000 ohms. 

Capacitor C2 should be a subminia- 
ture ceramic. The rather large value 
for C2 is necessary for superregener- 
ative action. 

Another essential is transformer 
coupling. The transformer character- 
istics have an effect on the detector’s 
quench action. The Argonne AR-109 
or something very similar should be 
used. 

Only surface-barrier transistors will 
work properly in the detector circuit. 
The 2N346/SB-103 made by both 
Phileo and Sprague is satisfactory (so 
are the military types 2N128 and 
2N129). 

The prices of surface-barrier tran- 
sistors have recently been reduced. 
Now they do not cost much more than 
high-frequency junction types. 


Audio amplification 

The two audio transistors have 
medium beta (current-gain) figures— 
about 40 to 45. Any other p-n-p tran- 
sistor with about the same gain is 
suitable. I used 2N47’s, but as this 
transistor has been discontinued you 
may not be able to get any. The 2N202, 
2N34 or CK721 can be substituted with- 
out making any circuit changes. 

Direct-current feedback _ stabiliza- 
tion is used. While this is not as good 
as having emitter stabilization, it is 
sufficient and saves the space occupied 
by two emitter bypass capacitors. 

The feedback does not compensate 
for individual transistor variations, 
but it does hold temperature changes 
of the collector current to a reasonable 
amount. The circuit works like this: 
If collector current tends to increase 
because of temperature effects, col- 
lector voltage decreases because of the 
drop across the collector load resistor. 
This, in turn, tends to decrease the 
base bias current and reduces the total 
change considerably. This bias method 
is infinitely better than just a single 
resistor from the base to the supply 
voltage. 

Collector voltage of transistors V2 and 
V3 should read —3 volts (+0.5 volt) 
using a 20,000-ohms-per-volt meter. If 
higher, decrease the value of R4 or 
R7, as the case may be, to decrease the 
collector voltage and vice versa. 
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If a 2,000-ohm earphone is used, R7 
may have to be reduced to about 47,000 
ohms. 

You may find that listening is more 
comfortable when the optional capaci- 
tor C7 is added. Capacitor C7 sup- 
presses the ultrasonic quench fre- 
quency before it reaches the earphones 
or overloads V3. 

A small terminal card simplifies con- 
struction. The components are 
to the card. Then the 
into the case with 
spacers. 

The TR-165R mercury cell is 
clamped to the case cover with a piece 
of strapping material. Of 
capacitor clip or 
also be 

My antenna is a heavy piece of 
Copperweld wire, about 12 inches long, 
that plugs into the antenna jack. In- 
creasing the antenna length does not 
seem to improve reception very much. 
Too much antenna length will load the 
oscillator and reduce the maximum 
working frequency. 


Final check 


For reception of narrow-band FM, 
detector superregeneration must be set 
for maximum selectivity. To do this, 
a signal generator is necessary. As- 
suming the set is working, a hiss or 
frying sound is heard when the de- 
tector is superregenerating. With the 
antenna connected, tune the receiver 
to the carrier frequency. This is found 
by setting the generator at the carrier 
with tone modulation. Now, rock the 
tuning capacitor Cl back and forth and 
adjust the value of R3 until the sharp- 
est selectivity is obtained. 

Turn off the generator and listen for 
a police carrier. The instant the carrier 
is heard, turn C1 ve 
reception. This is necessary to account 
for inaccuracies in the signal gener- 
ator’s calibration and because the de- 
tector must be tuned to one side of the 
carrier for slope detection. In other 
words, best audio will not be obtained 
with the detector tuned exactly to the 
carrier. 

If the detector does not superregen- 
erate, check the connections to the sur- 
face barrier transistor. It is easy to 
confuse the emitter with the base lead. 

Next, check the transistor voltages. 
There should be about 6 volts from 
ground to collector and, very roughly, 
0.1 volt from emitter to base. The base 
should be negative with respect to the 
emitter. Also, check to see that none 
of the parts have been omitted. 

When the receiver is first connected 
to the battery, set R3 at maximum re- 
sistance. This protects V1 if the battery 
is inadvertently connected with wrong 
polarity. 

The pocket police receiver gives the 
constructor a new project, but it is not 
something for the beginner. I recom- 
mend the circuit only to those who have 
had some previous experience with 
transistor circuits and vacuum-tube 
superregenerators. END 
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Radio Runs on Low 


By WARREN J. SMITH 


With slight modifications, 3-way portable radios 


can be made to work on line voltage as low as 90 


HREE-WAY portable 
succumb to oscillator instability or 
failure when operated on the low 
line voltage in my locality (90 to 
95 volts). These receivers almost inva- 
riably have a 1R5 or similar converter 
tube which is extremely sensitive to 
line-voltage fluctuation. The 1R5 can- 
not tolerate a drop in screen voltage of 
more than 10 to 15% without some ill 
effects. Filament voltage tolerance is 
even more critical. Although normally 
operated from 1.4 to the rated 1.5 volts, 
the tube functions erractically or not 
at all when filament voltage drops to 
1.2 or 1.15. Many other portable radio 
faults not so readily apparent, such as 
low gain and poor sensitivity, can also 
often be attributed to low line-voltage 
operation. 
To correct for inadequate supply 
voltage, I simply reduce the value of 


radios often 
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where E,max and E,min are the m« 
ured maximum and minimum extre 
of rectifier output voltages at p 
A, E; the total voltage drop of the 
ment string. 

Substituting actual values for 
operation in our area (for the E 
portable shown in the 


84.7 + 89.1 
-( : 


.05 


The closest standard re 
1,500 ohms, is much too 
fore a series, a parallel or 
lel combination of 
made up. In this particular 
used a series combination 
ralues—1,500, 100 and 2.2 
total of 1,602.2 ohms. 

In the portable used as an 
the dropping resistor in the 
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Power supply circuit of an Emerson portable. Parts 
shown in dashed lines replace existing components. 


the power supply’s dropping resistors 
or eliminate them. Resistance changes, 
as illustrated in the diagram, let this 
particular portable operate satisfac- 
torily, while previous operation was 
extremely unstable and erratic. Normal 
battery operation is not disturbed by 
this type of modification since the al- 
tered circuitry is switched out with the 
ac-de rectifier circuit. 

Use a Variac or similar variable ac 
source to determine the de output volt- 
age of the selenium or vacuum-tube 
rectifier (points A and B in the dia- 
gram) with a normal input voltage of 
117. (This information usually appears 
in the manufacturer’s service notes, but 
it is best to make your own tests.) 
Next, measure the rectifier output volt- 
ages with an ac input voltage equal to 
the minimum and maximum 
of line-voltage variation in your par- 
ticular area. Then, from the follow- 
ing formula, determine the total value 
of filament-dropping resistance (R1) 
needed. 


Ri = (= : E,min ) E, 


.05 


extremes 


was unnecessary because an ac input 
of 90 to 95 volts (our line voltage) pr: 

duced a variation of 84.7 to 89.1 volt 
at the rectifier output for an averag« 
of 86.9 volts. This represents a drop of 
only 1-6% in the B-plus voltage con 
pared to the previous example of 12 
23% with the 1,500-ohm dropping resi 

tor. (A small, low-dce-resistance chok« 
was wired in the circuit in place of the 
dropping resistor for filtering purpose 

—its resistance is negligible but it dos 

provide a margin of safety.) If a dro 

ping resistor in the B-plus line 
be required, use the following formula 
to calculate its nominal value: 

R2 = 25 - 


7, ( Ena Eu ) 
R 


where E,y, is the average of the low lin 
voltage as determined from 
E.max + E,,min) 
9 


should 


E.. is the normal voltage at point A 
and E,» is the normal voltage at B wit 
an input of 117 volts ac and R, th 
original value of the B-plus 
resistor (R2). ENI 
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IDENTIFY 


THAT 


OF] gs Fh 


A little detective work is all it 
takes to pina model number on an 
unmarked chassis. Just follow the 
Old-Timer along as he shows you 
how 


HE Old-Timer grunted loudly as 

he burned the tip of the finger he 

had unwisely poked into the small 

TV set he was working on. “Oww! 
Dad-burn it!” he grumbled. “I’ll bet 
you I know what would be good useful 
equipment for a TV man—a set of as- 
bestos fingers! Ouch!” and he sucked 
the damaged digit. The Young Ham, 
meanwhile, sat quietly at his end of the 
long bench, his crew-cut head bent over 
a car radio. Suddenly, he exploded. 

“Darn it all!” he glared at the little 
chassis. “Why can’t people put model 
numbers or somethin’ on their radios! 
You’d think they were ashamed of 
’em!” 

“Well, some of ’em may be, and some 
of ’em ought to be,” agreed the Old- 
Timer, looking up. “What’s your 
trouble, Junior?” 

“Aww, this little stinker!” growled 
the Young Ham. “No model number, 
no nothin’! This resistor’s burned out, 
and I can’t find anything on the set. 
How the heck do they expect us to fix 
‘em if you can’t find out something 
about ’em?” 

“Get out your crystal ball!” The 
Old-Timer grinned. “Let’s see it.” He 
got off his stool and ambled down to 
the end of the bench. “Ohh. That 
oughta be simple. I’ve seen several of 
them before.” 

“Well, I haven’t!” burst out the 
Young Ham. “I can’t tell beans from 
bones about it!” 

The Old-Timer smiled at the young 
man’s use of one of his own favorite ex- 
pressions and studied the set closely. 
“Well, now, look here,” he said, point- 
ing into the upturned bottom of the set. 
“See that bypass? Says ‘Bendix’ on it, 
very plainly, don’t it? Transformer 
does, too. Don’t that tell you some- 
thing?” 

“OK, OK! So it’s a Bendix, but what 
model? I’ve looked over the whole thing, 
case, lids and all, and I can’t find any- 
thing on it at all!” 

“Hang on, help’s comin’, 
Old-Timer, 


” 


said the 
reaching up to the well- 
filled bookshelf that ran the whole 
length of the shop. “You remember 
what kind of a car you got it out of, 
don’t you?” 
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By JACK DARR 


“Ford,” said the Young Ham. “ ’53 
Ford.” 

“Now, lessee; Chrysler, General 
Motors, Ford! Here we are,” and he 
pulled a service manual down. “Now, 
look. Here’s a Rider manual covering 
all the Ford radios from quite a ways 
back. ’53 Ford, you say. 
62. Here. See? Here’s a picture of the 
front of the set. See? Looks somethin’ 
like it, wouldn’t you say?” 

“Yeah! That’s it!” said the Young 
Ham. “Now, let’s see what that resis 
tor was, before it burned up. Here it 
is. 1,800 ohms. Now, by golly!” 

“Ah, Junior,” said the Old-Time: 
quietly. ““Ain’t you a mite previous. Ar« 
you sure that’s the same set?” 

“Sure. Look at that front panel and 
the controls. Same set, see?” and the 
Young Ham pointed at the photograph 

“Well, that’s true, but there might 
be one little difference. There was three 
people made Ford radios that year, 
Sylvania, Zenith and Bendix, according 
to the book. The one you’re lookin’ at 
happens to be a Zenith. Since when did 
Zenith start usin’ Bendix capacitors 
and transformers? Huh?” 

“Huh? Oh! I see what you mean,” 
said the Young Ham sheepishly. “Got 
too previous, didn’t I? Now, let’s see in 
the Bendix set. Hmm. 1,000 
Oopps!” 

“Yeah, you did get a mite quick,” 
agreed the Old-Timer. “Now, you see 
what too much speed can do. It’s a good 
idea to check up on everything before 
you make any rash moves, especially 
in a case like this!” 

“Tell me, why in the world don’t 
people put the model numbers and the 
maker’s names on their radios and TV 
sets?” asked the Young Ham, as he re- 
placed the resistor. “You’d think they 
were ashamed of ’em!” 

“Junior, that’s somethin’ that’ll never 
be known, I guess,” opined the Old 
Timer, as he replaced the cover on his 
little TV set. “That problem’s puzzled 
radiomen since 1920, and it would have 
before that, except they didn’t begin to 
make sets until that year! Only way 
you can find out anything about ’em is 
by a long and painful process of deduc- 
tion. Got that resistor in yet? I want 
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gomery Ward, Walgreen, Spiegel— 
everybody at one time or another sold 
Wells-Gardner sets, I reckon!” 

“Well, what do you do then?” asked 
the Young Ham. “Hey, how about a 
coke over here?” He pounded the table, 
then ducked quickly as the waitress 
flung- a water-soaked paper napkin at 
him. 

“Well, Y’see . . . glupff!” said the 
Old-Timer, as the wet paper wad took 
him squarely in the mouth. “Hey! 
Phoo! How’d 7 git into this argument? 
I’m just an innocent bysitter!” 

The waitress rushed over and 
mopped the Old-Timer’s face with her 
apron, much to the delight of the Young 
Ham, then brought their cokes. The 
Old-Timer stirred his, then tasted it, 
gingerly. “Well, that takes the taste 
of that paperwad outa my mouth,” he 
commented. 

“Wow!” said the Young Ham. “They 
sure do make it cold!” and he ducked 
again. This sally was ignored by both 
waitress and proprietor, and the two 
finished their cokes in peace. Going 
out the door, they trotted back across 
the street, through the drugstore and 
back to the shop. Reaching up to the 
bookshelf, the Old-Timer took down a 
thick blue-backed book out of a set 
there. Opening it on the bench, he lo- 
cated a diagram. 

“Here’s a good example of what I 
mean, about some of those old-timers,” 
he said. “See here? Here’s a Sears 
Roebuck set listed under their trade 
name, Silvertone. Now, looky here,” 
and he turned to the back of the book. 
“See? Under Wells-Gardner, here’s the 
same set—Look at the tube lineup, the 
circuit and so forth.” 

“Yes, I can see that,” said the Young 
Ham, “but how are you going to tell 
just who made the thing if you’ve never 
seen one like it before?” 

“Well, that’s the hardest part,” ad- 
mitted the Old-Timer, “but there’s a 
kinda method you can use on all of ’em 
and find out what you’ve gotta know. 
It’s a kinda combination of every little 
thing you can see: the cabinet, the 
chassis, the tube lineup, the general ap- 
pearance of the set and everything 
else about it. If they all agree, then 
you’re home free. Some people use a 
code in the model numbers, that’s a big 
help. Montgomery Ward’s Airlines, 
f’rinstance, since about—lemme see, 
1939, I think. Yeah. See here?” and he 
pointed out a listing in the index. 

“How can you tell anything by 
that?” asked the Young Ham. “Just 
looks like a mess of numbers to me.” 

“Nope; they’re just full of informa- 
tion, if you know how to read ’em,” said 
the Old-Timer. “Look at this model 
number here. ‘983BR508A.’ Turn the 
first two numbers around and you’ve 
got the year it was made: 93—1939. 
Then the ‘BR’ tells you that it was 
made by the Belmont Radio Co. or, if 
it was ‘WG,’ by our old friend Wells- 
Gardner, and so forth. That'll help, if 
you can find the year it was made.” 

“Where do you go from there?” asked 
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the Young Ham. “Even if you do know 
the year, how do you find it in all that 
stuff,” indicating the 20-foot bookshelf, 
filled with manuals. 


Lots of service data 

“Well, that’s not too hard, either,” 
said the Old-Timer. “All these Rider 
manuals are roughly numbered ac- 
cording to the year they came out, be- 
ginning with Vol. 1, which came out in 
1930. So, if you wanted a set made in 
1940, you’d be like to find it in Vol. 10, 
and so forth. Feller needs a pretty com- 
plete set of all the service data he can 
git his hands on, to do much of any- 
thing with this kind of work.” 

“Well, you’ve got that, I'll say that 
for you,” said the Young Ham, eying 
the well-filled bookshelf and the stacks 
of assorted service information which 
covered nearly every flat surface in 
the shop. 

“Yep, I have,” admitted the Old- 
Timer. “And I use it all at one time or 
another too. Tell you what though. One 
of these days I’m gonna git in here and 
straighten out all of this stuff and file 
it like it oughta be! Lessee now, where 
were we?” 

“You were talking about 
said the Young Ham. 

“Oh, yes. Now, look here. Here’s 
another helpful soul—the Truetone 
sets sold by Western Auto Stores. They 
give you model numbers with codes in 
"em, too. See this one? Model 
D-1191WG: ‘Factory No. 6C18-3.’ This 
means Wells-Gardner again. If it was 
BRC, Belmont; DRT, Detrola, and so 
on, just like the others. Then, you can 
look this up under Wells-Gardner 
and probably find it listed under model 
6C18.” 

“Tube lineups are helpful, too,” he 
continued, “especially on the older sets 
and once in a while on the new ones. 
Take this guy here, f’rinstance. Look. 
He’s used a 12J5 as an oscillator and a 
12SA7 as only a mixer tube, instead 
of using the 12SA7 as both. Well, all 
you have to do is look through your 
manuals until you find somebody else 
using the same circuit with the same 
tubes, and you’ve got him. Lots of other 
little peculiarities like that, if you take 
the time to look ’em up. Certain de- 
signers have certain habits and the 
chances are they’ll use ’em over and 
over again, for several years, anyhow. 
If a certain guy uses a kind of trick 
circuit one year, you can be fairly sure 
that you’ll find the same circuit in sev- 
eral sets, especially if it works fairly 
well!” 

“You mean they use the same circuits 
in all the sets?” asked the Young Ham, 
with a bewildered look. 

“No, not at all,” answered the Old- 
Timer. “What I meant was just certain 
parts of the circuit, like the if’s, the 
oscillator stage, the front end and so 
on. Take Philco, for instance. One year 
they used an if stage with a little terti- 
ary winding in the if amplifier screen 
circuit. Well, they used that same cir- 
cuit for at least three years. So, if you 
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had if troubles and couldn’t find the 
right diagram, you could look up thé 
same circuit in another set, even if it 
was a year later. See?” 

“Oh, I get it, now,” said the Young 
Ham: “You can kinda make up enoug! 
information to get what you need, even 
if you have to use the diagrams of sev 
eral different sets!” 

“Now you’re getting the idea.” The 
Old-Timer applauded. “It’s not where 
you find it, but what you find! There’ 
a heck of a lot more service informa 
tion available now than there was wh« 

I started, too. Why, they’re even past 
ing schematics inside the cabinet on a 
lot of sets now, and that’s a big help 
TV sets, well, that’s a different story 
A TV set’s a heck of a lot more con 

plicated than a radio, and there’s sti 

a heck of a lot of variation 
makes as to the different circuit 

Thank goodness, they’re beginning t 
settle down some by now, though. Dif 
ferent manufacturers are beginning t 

use the same circuits in the same places, 
with only minor variations here and 
there. Like the high-voltage supply—I 
guess about everybody uses the sams 
general circuit by now. You don’t find 
any more line-voltage supplies with th: 
tremendous transformers, or rf powe1 
supplies with the separate oscillato 

and stuff like that, that we had in the 
early-day sets, and hurray for that!” 

“No, sir, TV sets are not all alike, 
yet,” agreed the Young Ham. “Not 
with all the funny tubes they’re coming 
out with now.” 


TV set clues 

“Well, that’s sometimes a hindranc« 
and sometimes a help,” said the Old- 
Timer. “Some manufacturers have a 
habit of using certain tubes. That’ll 
help you identify their sets, no matter 
what name they’re under. For instance, 
Zenith used the 6BN6 tube as the sound 
discriminator for several years and no 
matter what set you had, if it had a 
6BN6, chances are it was a Zenith. 
Now, we’ve got the same situation in 
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TV that we had in radio. Different 
makers are selling sets to chain stores, 
mail-order houses, and so on. The only 
way you can tell what kind of a set it 
is is to give it the same treatment. Look 
it over carefuly, check for brand names 


on the tubes, transformers and so forth. - 


Look at this one here. This is an easy 
one.” The Old-Timer indicated a small 
TV console in the finished-work depart- 
ment. “Says ‘Truetone’ on the cabinet, 
but look at it closely. What does it look 
like? We’ve had several of them in here 
lately, from ol’ Walker’s, down the 
road. Recognize it?” 

“Why, it looks just like those—Oh, 
what was the name of that set—Oh, 
yes! Raytheon! That’s what it is, a 
Raytheon!” said the Young Ham, ex- 
citedly. 

“Kee-rect the first time,” said the 
Old-Timer. “You'll also find that same 
set under Silvertone—had one the other 
day, out on 15th St. And, you know Ol’ 
Dingbat’s Stewart-Warner? The Gas- 
man’s? The 9300 series? I found one of 
them the other day, carrying a Silver- 
tone nameplate, but it was a Stewart- 
Warner 9300 ’cause the first thing I 
spotted was that characteristic heavy 
metal bridge over the yoke. That’s 
another thing you want to remember. 
Look for characteristic construction 
features—like that bridge, or some- 
thing distinctive. For instance, maybe 
some company always mounts their 
tuners way out to the side, actually off 
the main chassis. That’s a trademark. 
Maybe they use a certain given kind of 
printed-circuit assembly—like West- 
inghouse or Admiral or G-E. Why, I 
even identified an Airline TV set one 
time by the dern knobs! It turned out 
to be a Bendix and they had those pe- 
culiar cutout knobs, with the inside 
shaft on the outside knob, and so on. 
Nobody used them that year but Ben- 
dix, and I spotted it that way!”’ 

“Gosh, it’d take you a lifetime to 
learn all of the darn things,” sighed the 
Young Ham in discouragement. 

“No, not necessarily,” said the Old- 
Timer. “All it takes is a pretty good 
memory for those little quirks and 
characteristics I’ve been talkin’ about, 
and the ability to put ’em all together 
and make ’em spell out the name of the 
set. That, and somethin’ you could use 
just a wee bit more of—patience!” 

“Who, me?” said the Young Ham, 
aggrievedly. 

“You,” rejoined the older man. “In 
common with all kids, you want to git 
everything done today! Don’t forget, 
there’s always tomorrow, and you've 
got plenty of time! Take it slow and 
easy, and be sure you’re right before 
you go ahead. 

“But, back to the subject of identifi- 
cation. It’s only once in a while you 
really need a _ schematic, especially 
since so many people got thoughtful 
and started puttin’ tube layouts inside 
the cabinets on TV sets. Why, some ac- 
tually put the heater string layout in 
the sets with series heater circuits and 
don’t think that ain’t handy! If they 
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ever stop doing that, we'll sure be up 
that well-known creek without any 
form of propulsion! 

“Anyhow, like I said, the only time 
you’ve got to have a schematic is when 
something’s burnt up, like a resistor or 
a coil and you can’t get the identifica- 
tion from it. Although, come to think of 
it, coils, transformers, yokes and the 
like, ain’t too much of a chore. Look 
here.” He dug a catalog from the file. 
“Here’s a catalog put out by Merit that 
lists all kinds of TV sets and their com- 
ponents, especially yokes, transformers 
and stuff like that. Sets are listed by 
make and model number, and it’s very 
little trouble to look up one and find out 
just what part you need. Thordarson, 
Sprague, Miller and several others put 
out similar catalogs. You can get ’em 
from your parts supply house or direct 
from the manufacturers. Sure are 
handy, too! 

“Do you know that you can even use 
these books backward? Instead of look- 
ing up the parts from the make and 
model of the set, you can look up the 
set from the make and part number of 
the part!” 

“How’s that again?” queried the 
Young Ham. “Run that by slowly, and 
let me get a better shot at it.” 

“All right, look. You’ve got a TV set. 
You know it’s a Silvertone, say, but 
the model number’s been scratched off 
or something. From the tubes, you’ve 
got a reasonable suspicion as to about 
what year it is, and—” 

“How’s that, now?” interrupted the 
Young Ham. “How can you tell from 
the tubes what year a set was made?” 

“Well, you can’t, too definitely, but 
you can get a general idea,” admitted 
the Old-Timer. “Take the 3-volt series 
When’d they come out, first? Last year, 
was it? Anyhow, if the set has 3-volt 
tubes in it, you know it was made some- 
time within the last 2 years, on account 
of they didn’t make the tubes until 
then! Older sets, if they have tubes 
that haven’t been in common use for 
several years, you know they aren’t 
newer than a certain year, and so forth. 
Oh, just f’rinstance, if you find a 6AC7 
in the video output, the set’s apt to be 
over 3 years old because they haven’t, 
as a rule, been using 6AC7’s there since 
about that period. It’s just @ general 
hint, that’s all.” 

“T see—I think,” admitted the Young 
Ham. 

“Now, where was I? Oh, yes. I was 
lookin’ up sets by part numbers. Yeah. 
All right. First thing, you take the 
part numbers off two or three big parts, 
like the yoke, power transformer, fly- 
back transformer, vertical output 
transformer and so on. Copy ’em down 
on a piece of paper, and start lookin’ 
through the catalog for a set, of the 
right make, which has all of those 
numbers! Chances are, when you find 
it, it’ll be the right one. If it ain’t, you 
can usually get so close that you can 
use the diagram of that set to find out 
what you want to know! Why? Be- 
cause, if it uses all of the same parts, 


e a pretty good simi- 
two sets, see?” 


there’s De 
larity between the 

“T think I’m beginning to get a glim- 
mering t said the Young 
Ham. 

“We ially a lot of dern trou- 
look at it,” said the 
Old-Tim« ometimes that’s the 
only an get the information 
you have t ive. Guess the only way 
you ip would be to com- 
pare it to a detective, lookin’ for clues. 
You’ take every little clue you 
can find. The cabinet, the shape and 
size of th hassis, the tubes, even the 
kind of parts, the type of construction 
used and every little detail. Why, I 
time back, I even 
identified a radio because one part had 
a big long part number! Happened to 
think that the Colonial people had a 
fancy for great long part numbers, 
looked one and there it was! So, if 
you take advantage of every clue, no 
matter how all, and add ’em all up 
right, you c up with the right an- 
swer, just like Friday. All you gotta 
do is get the facts, ma’am.” 
agreed 


dea,” 


ble, any 


remember, a long 


*Dum-di-dum-dum!”’ the 
Young Han 
“Yes, sir!” 


ing back on tl 


aid the Old-Timer, lean- 


bench, “that’s gotta be 
Yo fact too small, no clue 


your motto. N 
too insig! 
“Well, I tell you one small in- 
t you’re overlookin’ right 
ng Ham. 


ng to the clock. “It’s 
a heavy date. 
right now!” 

ean’t afford that,” 
leaping off the 
My wife’s 
I’d be home 


5 after 6, a ve got 
We're < 
“Ye 
cried the | mer, 
benc! ita here. 
gonna | é I told hex 

early oo! 
“Dow! e, crash dive, all ahead 
t Young Ham, his voice 
he dashed down the 
Old-Timer grinned, 
switch, looked around 
burning and ambled 
END 


flank,” yé 
fading 
hall. “ ’Night!” The 
pulled the 
for cigarette 
after hin 











An easy-to-build oscillator 
without a tuning capacitor 


slug-tuned 


VEO 
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By JACK GALLAGHER, W5HZB 


HE difficulties which arise in the 

construction of a vfo can be re- 

duced by proper choice of circuits. 

The Clapp oscillator—a very popu- 
lar circuit because of its stability—is 
a good choice for a vfo if space is not 
a major consideration. Although it has 
good voltage stability, the output varies 
over the band unless gang tuning is 
used. 

If space is to be considered, a circuit 
requiring low inductance will make 
large coils unnecessary. A circuit of 
this type will require a large amount 
of capacitance in the form of fixed and 
variable capacitors and would normally 
offset the space gained by using a small 
coil. 

A high-C Colpitts oscillator whose 
frequency is between 1.7 and 2.2 me, 
and has a high degree of stability and 
uniform output over the band is shown 
in the diagram. To eliminate space-con- 
suming variable capacitors, a_ slug- 
tuned coil (L1) is used for frequency 
variation. A total tank capacitance of 
some 2,320 uxf is used across the coil 
in the form of two .001-uf silver mica 
padding capacitors (C1 and C2) and the 
series combination of the feedback 
capacitors of 470 wef and .001 zf. 

Since the Q of a coil for use in a Col- 
pitts circuit can be low compared to the 
Q required for the Clapp circuit, the 
Millen type 74001 slug-tuned form is a 
compact and easily adjusted coil to use 
with this oscillator. 

To keep cost to a minimum, compli- 
cated and sometimes’ troublesome 
mechanical drive assemblies were re- 
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jected. The knob for the unit shown in 
the photographs was made from a bake- 
lite gear removed from an old tuning 
capacitor. Since the travel of the slug 
screw is less than % inch, it is easy to 
make fine adjustments with the tuning 
knob. 

While the 6-40 screw threads on the 
slug screw provide smooth adjustment 
and about 40 ke of variation for one 
revolution of the shaft, almost any 
variation can be obtained by winding 
the coil in a different manner. 

The coil in this unit is wound with 18 
turns of No. 20 enamel, spaced in a 
distance of % inch. First, the slug was 
placed at the bottom of the form and 
the winding started at the top of the 
slug. The first 9 turns were spaced 
C7, ,00ppt — 

Na, 5 OUTPUT TO 


L2 CLASS A 
| AMPL 
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00s 
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R—47,000 ohms, '/, watt 

Cl, 2, 3.00! pf, silver mica 

C4—470 uuf, silver mica 

C5, 6, 7—100 uf, mica 

C8—.00! pf, disk 

Li—18 turns of No. 20 enameled spaced in 5% inch 
(see text) 

L2—60 turns of No. 30 enameled closewound on a 
Millen No. 74001 '/2-inch-diameter slug-tuned 
form 











Chassis—4 x 5 x 6 inches 
Knob 
Miscellaneous hardware 


Circuit of the slug-tuned vfo. 


(Top) The one-tube os- 
cillator in its small 
chassis. 


(Bottom) Compact con- 
struction 
for an amplifier stage. 


leaves room 


slightly greater than the wire diam 
and the last 9 turns were closew¢ 
ending about % inch below the top of 
the form. 

Although a similar winding 
can be used to provide linea 
spread for slug tuning, it was 
tempted in this case. The turns wer: 
spaced as described merely to cover th« 
frequency range previously mentioned 
After the range was checked, the coi 
was doped sparingly to hold the turn 
in place. 

The construction of the os: 
simple and straightforward 
exception of mounting the slug 
coil. It was mounted as show? 
photographs with a_ standard 
socket, which clears the aluminun 
by % inch, leaving ample room 
move the coil for adjustment 
inch hole provides clearancé 
slug screw. 

The slug-tuned plate coil (L2) 
mounted to the right of the 6SJ7 o 
lator and is adjusted from the to} 
the chassis. The slug is set for ma 
mum output. If the oscillato1 
1950 ke, the output will 
constant as the tuning is vari 
1.7 to 2.2 me. 

Since the oscillator occupies 
half the 4x 5x 6-inch chassis, 
room to add a class-A amplifier stage 
This will help increase stability wher 
a transmitter is keyed and also pri 
vides an ideal keying position. The 
plate supply of 150 volts should be reg 
ulated with a VR150 or an OA2. END 
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By NORMAN H. CROWHURST 


OME things about designing or 

using amplifiers you can find in 

any textbook. But for some un- 

explainable reason other items of 
information that. ought to be easy to 
find seem to get left out. For example, 
operating levels at various points in an 
audio system. 

The amplifier user needs to know 
this so he can put the right items of 
equipment together and get the best 
performance out of the whole system. 
The amplifier designer needs this 
knowledge to select the right compo- 
nents for his amplifier. 

A closely related piece of informa- 
tion—that of impedance matching— 
gets discussed in every second article 
on amplifiers. So it is common knowl- 
edge that a 50-ohm microphone must 
be connected to a 50-ohm amplifier in- 
put. A number of articles have shown 
how to make resistance pads to match 
one impedance to another. 

I was called in recently on a case 
which aptly illustrates the lack of this 
knowledge. My job was to make a mi- 
crophone—amplifier—loudspeaker com- 
bination work. The man who called me 
had paid careful attention to matching. 
The microphone was 50 ohms and the 
amplifier had a 600-ohm input, so he 
used a line transformer from micro- 
phone to amplifier. However, he was 
unable to get any output from the 
system. 

Examination showed that the am- 
plifier was designed to operate from 
an input level of 0.5 to 1 volt at 600 
ohms. The microphone was one of the 
higher-sensitivity dynamic types which 
gives about 3-mv output across 50 ohms 
for normal speech. The matching trans- 
former from 50 to 600 ohms stepped 
this voltage up about 3.5 times, deliver- 
ing a little more than 10 mv to the am- 
plifier. But 10 mv is not enough for an 
amplifier that needs an input of 0.5 
volt (500 millivolts). 
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“You need 
told my caller. 

“That’s easy,” he replied, “I have 
another of these amplifiers here on the 
shelf, and you know how to make a 
matching pad so I can work the 16-ohm 7 
output of one into the 600-ohm input _ transit rte 
of the other.” 

I explained that what he needed was 
not another power amplifier but a pre- 
amplifier for working at low level. This 
he did not seem to understand. He 
thought amplification was amplifica signals, changes in } 
tion, and between the two amplifiers 
there should be enough of it. So I ex- 
plained briefly why this arrangement 
would not work. 

But how many of us have had to find 
this out the hard way—by trying it 
simply because there was no one on 
hand to tell us what would happen? 
Fortunately this job did not prove diffi- 
cult, because he did have a compara- 
tively high-sensitivity microphone and 
it wasn’t too hard to find a preamp that 
would work successfully with this 
power amplifier. 

If he had been trying to use a mike 
with a much lower output level, there 
would have been bigger problems in 
finding a satisfactory preamplifier. So 
let’s start at the input end and see what 
it takes to make a good amplifier that 
will handle signals at all levels. 


more amplification,” 


' r 
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Low-level components 

When we set out to build an 
plifier for amplification at low levels, 
from insensitive microphones and pick- 
ups, particularly the ribbon type, we 
have to be very careful when selecting 
components. The first tube gets a mawi- 
mum signal of only a few millivolts at 
its grid. It is expected to make these age 
signals audible at the output. This is amplificati 
getting down to the level of tube hiss 
and the hum generated in a good many 
tubes. 

The input circuit must be carefully 
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(a) it must have minimum noise itself; 
(b) it should have as much gain as 
possible, to lift the signal as far as 
possible above noise. Pentodes have 
good gain, but generate more noise than 
triodes. About the best compromise 
seems to be the use of a twin triode in 
the cascode circuit shown in Fig. 1. 

Another factor in operating tubes at 
low levels is their microphonic charac- 
teristics. A tube’s plate current is de- 
termined by the electric field produced 
by the grid and plate at the cathode. 
Fluctuations in this field vary the plate 
current and this constitutes signal. If 
one of the electrodes, particularly the 
grid, is subject to any vibration, the 
field controlling the plate current is 
altered. 

As the variations we are concerned 
with are very small, it takes very little 
vibration to produce an audible output. 
This characteristic is known as micro- 
phonics. To prevent microphonics, spe- 
cial attention has to be paid to provid- 
ing a rigid tube construction so the 
electrodes are not free to vibrate. 

Another way in which a tube can in- 
ject a spurious signal is by hum, espe- 
cially if ac is supplied to its heater. 
Tubes designed for use at low levels 
have the heater specially constructed 
to radiate a minimum ac field. 

In short, a tube specially designed 
for operation in audio amplifiers at low 
levels has to have the following special 
characteristics: 

It should be a hi-mu tube which can 
be used with low plate voltage and 
current. 

Its construction should prevent mi- 
crophonic vibration. 

The heater must be made so it does 
not inject hum into these low-level cir- 
cuits. 

One tube to which careful attention 
has been paid is the double-triode 
12AY7. 

Usually, feedback is not applied over 
the first stage of an amplifier designed 
for low level inputs. This is because a 
feedback loop over a low-level input 
reduces the input voltage seen by the 
tube to a fraction of the input voltage 
provided by the microphone or pickup. 
This aggravates the noise problems we 
have been discussing rather than help- 
ing reduce them. 


Distortion problems 


However, in these days of low dis- 
tortion, when some designers are work- 
ing to get figures in the region of 0.1%, 
feedback is used to reduce the distor- 
tion factor of all the other stages to 
a minimum, so the input stage is some- 
times the limiting factor in distortion. 

When this is first discovered, it comes 
somewhat as a surprise. The classic 
treatment of distortion tells us it is due 
to curvature of tube characteristics 
and, if we use the tubes well inside of 
their maximum rating, the distortion 
will be low. Surely, by using only a few 
millivolts of the tube’s characteristic, 
distortion should be negligible. 

This you would expect. But it does 
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Fig. 1—Cascode input circuit for pre- 

amplifier input stages where noise 

must be minimized. Resistors and ca- 

pacitors should be high-stability low- 
noise components. 


not work this way in practice. You 
would expect a similar thing of high- 
quality transformers because their dis- 
tortion is also due to nonlinearity. How- 
ever, distortion measurements on the 
magnetizing current of high-quality 
transformer cores, suitable for input 
transformer use, show that reduction 
in level reaches an ultimate minimum 
in distortion—about 1% of the mag- 
netizing current. 

Of course, the distortion is likely to 
show up only at low frequencies be- 
cause the magnetizing current itself 
is a small fraction of the currents that 
the transformer handles as signal cur- 
rents at frequencies above the low- 
frequency cutoff. This means that such 
a transformer at low levels produces 
a distortion of maybe 0.5% in the re- 
gion of 50 cycles, dropping to about 
1/20th of this, or .025%, at 1,000 cycles. 
This residual value of distortion is due 
to a hysteresis effect in the magnetic 
core material. 

It appears, although little work has 
been published on this, that tubes ex- 
hibit a small “hysteresis” effect, which 
is normally so minute as not to be worth 
considering. But, in comparison with the 
minute fluctuation of current we have to 
handle in low-level input stages, this 
hysteresis effect in the tube current 
characteristic is enough to represent 
harmonic distortion of about 0.1 or 
0.2%, according to tube type. 

This kind of distortion does not 
disappear—like the transformer mag- 
netizing-current distortion—at higher 
frequencies, because the tube current 
fluctuations are the same whatever fre- 
quency the tube is amplifying. 

So, in selecting a tube for low-level 
amplification, a number of factors have 
te be considered. Fortunately, tube 
manufacturers as well as amplifier de- 
signers are working on this, so we are 
able to call on their assistance to pro- 
vide the best tubes for the purpose. 
What the amplifier user has to realize, 
however, is that you cannot just plug 
in, say, a 12AX7 as a replacement for 
a 12AY7 because it happens to give a 
similar gain in the same electrical cir- 
cuit. It may even give a little more am- 
plification, but it will probably intro- 
duce other troubles which have been 
taken care of in the design of the 
12AY7. 

Other components that need special 
attention in low-level input circuits are 
the resistors and capacitors. The capac- 
itors must be low-leakage types. Their 


insulation resistance must be bett: 
than that required for normal am} 
fier applications, because any leakag: 
through this insulation will cause 
creased noise. 

Resistors should be made of a hig! 
stable material that will not give 
preciably more than the basic minin 
of noise due to thermal agitation, whic 
is a characteristic of all resistors. 

The big problem in input tra 
formers for low-level stages is shiel 
ing against hum pickup. Where the 
input level is very low, a triple-shield« 
transformer, giving a reduction in hu 
pickup of as much as 90 db, may be 
necessary. 

Now we can see why a power ampli- 
fier would not do as a substitute fo 
preamp to provide the initial stages of 
amplification. A power amplifier’s input 
transformer is intended to handle 
normal signal of 0.5 to 1 volt. In tryins 
to work at a level of 10 mv, it wil 
probably pick up excessive hum becauss 
there is no necessity for superfin 
shielding in this application. 

Further, the input tube of a 
amplifier, while quite satisfactory f 
its purpose, would probably prove to be 
quite noisy and microphonic as well : 
introducing its own quota of hum when 
used for amplifying at low levels. 


power! 


High-level components 

From low-level operation we 
turn to high-level operation 
that is where the next group of pr 
lems arises. There seem to be no pa 
ticularly tough problems in providing 
amplification at intermediate levels b: 
cause then we are well away from the 
extremes which cause problems at ei- 
ther low- or high-level operation. 

As you know, the big problem in 
high-level amplification is distortior 
Here the curvature of the tube is the 
controlling factor. The problem of out 
put stage design has been discuss¢ 
many times, but there are other rela 
tively high-level circuits where you 
must be careful in selecting tubes t 
give the best performance. 

For example, pursuing the compari- 
son made between the 12AX7 an 
12AY7 for low-level work, when we 
compare the data, we find that th 
12AY7 gives a larger harmonic di 
tortion than the 12AX7 for the 
output level if the signal voltage « 
the grid is more than about 0.1 volt. 

Similar comparisons can be made be 
tween other tubes such as the 12AU7 
and its nearest counterpart in the octal 
range, the 6SN7-GT. The 6SN7 will 
give both a little more output and a 
little less distortion than the 12AU7, 
operating as a single-ended tube. B 
at levels less than one-third of the 
maximum handling capacity, the 6SN 
gives considerable less distortion than 
the 12AU7. However, there is a con 
soling factor for the latter tube in that 
most of its distortion is second haz 
monic, and the pairs in the same enve- 
lope are usually pretty well matched. 
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Fig. 2—Matching pad used between 

preamp and power amplifier permits 

best operation of overall system. The 

values suit the example given in the 

text. For other problems values should 

be worked out to suit the combination 
of equipment. 


This means that a 12AU7, operated 
with its two triodes in push-pull, gives 
distortion and output comparable with 
a 6SN7, a considerable aid toward 
miniaturization. 

A tube that may look tempting for 
some purposes is the 12ATT7. It gives 
considerably more gain than either of 
the others just mentioned and its out- 
put is not too much less than theirs. 
While the 12AT7 has a very acceptable 
distortion figure at low levels—an. input 
voltage of not more than 0.1—its dis- 
tortion figures at higher levels do not 
compare favorably with the other 
tubes. 

I could go on to discuss a whole range 
of tube types and their relative ad- 
vantages and best modes of operation. 
The point I want to stress here is that 
in the design and use of amplifiers it 
is important to use the correct type 
for the purpose. 

Other components in the circuit also 
have different requirements to meet for 
high-level operation than those at low- 
level operation. For low-level operation 
the important feature is reducing noise. 
At high-level operation the component 
must be able to handle maximum 
signal. 

A point that can easily be overlooked 
is the dissipation of resistors. We may 
determine that a resistor has to drop 
100 volts at 20 ma. Its value should be 
5,000 ohms. A 4,700-ohm resistor looks 
like the nearest preferred value for this 
purpose. How often has the prospective 
amplifier builder dipped in his box of 
4,700-ohm resistors (%-watt rating) 
and cheerfully put one into his circuit? 

Had he stopped to do a little figuring 
he would have found that 100 volts at 
20 milliamps is a dissipation of 2 watts. 
This would have saved him from find- 
ing his  voltage-dropping resistor 
burned out before the amplifier had 
been in service very long. 

So it’s a safe rule to check the dissi- 
pation of all resistors in high-level 
circuits. Allow a safe margin, remem- 
bering that signals on top of de poten- 
tials always increase the resultant dis- 
sipation. 

There is one more component to con- 
sider in high-level circuits—the output 
transformer. However, designing or 
selecting an output transformer that 
will work successfully in a power am- 
plifier is a story in itself. The output 
transformer is the heart around which 
a power amplifier is designed. As this 
is the subject of another article I will 
not take up space discussing it here. 
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When putting a system together it 
is important to know what levels are 
so you can arrange to minimize both 
noise and distortion.: For example, 
working a preamplifier into a power 
amplifier, the power amplifier requires 
a certain input to give the full power 
output of which it is capable—usually 
between 0.5 and 1 volt. The preamp 
may be capable of giving out as much 
as 4 or 5 volts before it runs into seri- 
ous distortion. 

If a direct connection is made be- 
tween these two items of equipment, the 
gain control of the preamplifier will 
have to be set between 10 and 20 db 
below the best operating level. As a re- 
sult, the input fed to the power ampli- 
fier is likely to have more hum and 
noise than if the amplifier were de- 
signed to accept the full output of the 
preamplifier. The way to get the best 
performance out of this combination 
is to insert a resistance pad of the type 
shown in Fig. 2 so the preamp can de- 
liver its full output of 4 or 5 volts while 
the power amplifier gets only the out- 
put of 0.5 to 1 volt that it needs. 

Values can be calculated to suit the 
particular circuit in hand. Those shown 
in Fig. 2 suit a preamp with cathode- 
follower output, working into a power 
amplifier designed for a 600-ohm input. 
Although cathode-follower outputs are 
sometimes advertised as being 600-ohm 
or similar impedance, they work much 
better into an impedance higher than 
this, so it is well to build up the load 
impedance applied to the output of the 


You 
appreciate 
him only 
when you 
need him... 


Cops can be (and frequently are) 
a pain in the neck. But when you 
really need one—they're nice to have 
around. That goes for advertising 
cops too. Maybe RADIO-ELEC- 
TRONICS mail-order tube policy is a 
nuisance to some people—certainly 
it is to the “fast buck" operators. 
But it's good to know it's working for 
you when you buy tubes by mail. 

Since January, 1956, the publishers of 
RADIO-ELECTRONICS have insisted 


preamplifier rather than using the 
nominal value given. 

Use the chart as an aid in calculating 
the various levels in a system, taking 
into account impedance changes. T\ 
illustrate how it is used, one micri 
phone is listed as giving an output lev: 
of —56 dbm for 10 dynes/sq cm, in 
pedance 50 or 50,000 ohms. Anothe1 
listed as —59 db referred to 1 volt per 
microbar. How can we corr 
information? 

A microbar is the same. as a dyné 
cm, but some people prefer to use on¢ 
the other. And 10 microbars 01 
dynes/sq cm represents normal 
level. 

The first microphone is listed with 
power-level rating for both availal 
impedances. Using the chart, you w 
find that —56 dbm corresponds to 35 
uv at 50 ohms, or 69 db re 
1 volt. This form of reference is seld 
used for low-impedance circuits. F 
50,000 ohms, 56 dbm corresps 
11 mv or 39 db referred to 1 volt 

The second microphone, being 01 
high impedance, uses the voltage refe 
ence as being more direct. But it 
quoted as —59 db for 1 microbar. M 
crobars being a unit of 
pressure, 10 times as many 
10 times the voltage. Sinc« 59 db 
1.1 mv, 10 microbars will give 11 
or —39 db. 

So the ratings mean both mic. 
phones have the same output, which we 
would never have known without th 
calculation! END 
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that mail-order tube advertisers state 
the condition of the tubes they sell 
—new or used, perfect or seconds, 
rejects, or surplus. It's no fun to play 
“cop"—but as long as it saves you 
from being gypped, we'll keep on 
doing it. 
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Reviewed by 
CHESTER SANTON 


Station WQXR, New York City 


AST month we looked into a special category 
of tape releases—individually 
designed to test the 


made tapes 
performance of tape ma- 
chines. In general circulation these days are 
two other test tapes. These, however, are proc- 
essed on duplicators: Westminster-Sonotape’s 24- 
minute test extravaganza Stereophonic Align- 
(SWB-AL 101) at $11.95 and 
4-minute Test Stereo 
Balancing (T-50) at $1.98 more 
than test tones, both tapes have wide appeal. 
Playback in each case is 7.5 ips. At that speed, 
tape response today is reasonably flat to 10,000 
cycles. Above that 
falls off. For that reason, the Ampex and 
Livingston test tapes reviewed last month con- 
fine themselves to top test tones of 10 ke in the 
former and 12 ke in the latter. 

Sonotape, by 


ment Tape 


Stereophony’s Tape for 


Containing 


figure, frequency response 


“strong-arm” tactics in gain 
boosting, manages a high-frequency tone labeled 
“15,000 eps for head alignment." The tone has 
audible intensity at normal listening 
test frequencies are followed by an 


level. The 
elaborate 
series of tests for balancing volume and equali- 
Perhaps the most 
useful of these is an excerpt from Peter and 
the Wolf. The music is switched several times 
from one channel to the other. With equalization 
controls of each channel in a flat 


zation in the two channels. 


position, this 
test is a good reference if further adjustments 
are necessary in the bass and treble setting on 
either channel, All told, the Westminster 

grand 
train are 


tape 
finale, the 
with 


is quite a production As a 
ounds of a subway 
Tchaikovsky’s Fourth Symphony 

The Stereophony tape performs its function 
without fuss or frill. Test tones of 3,000 cycles 
are alternately heard on channel. The 
process is then repeated with tones of 100 cycles 
In the final episode, the 
one microphone to the 


merged 


each 


narrator moves 

other. If the channels 
balance, he comes to a halt at a point 
between the two speakers. 


from 


are in 
midway 

If your system has separate volume controls, 
even the simplest tape for alternate-channel 
balancing can be useful in locating the 
of gravity” of the sound suspended between 
the speakers. Once located, its value is obvious, 
especially in the opening measures of classical 
music where one side of the orchestra provides 
most of the sound. 


“eenter 


Stereophonic Recordings 

Now that the stereo record is on the market, 
experiment in this medium has reached the 
consumer level. Audio Fidelity made this 
sible with its release in March of four Stereo- 
Dukes of Dixieland (1851), Railroad 
(1843), Music of the Bullring (1835) 
Puleo and His Harmonica Gang 
(1830)—all priced at $6.95. Played. with the 
Electro-Voice ceramic stereo cartridge, 
exhibit reasonable stereo effect 
the recommended distance of 6 to 8 feet 
rates the loudspeakers. The audio quality is 
passable. In my opinion, cleaner sound was pres- 
ent on the first truly compatible 
demonstrated by Columbia Records during the 
recent IRE convention. As in stereo records, 
the commercial releases will tell a more com- 
plete story. 


pos- 


dises: 
Sounds 


and Johnny 


these 
records when 


sepa- 


stereo disc 


Walter Schumann presents the Voices 
RCA-Victor Stereo Tape APS-103 
(7-inch; playing time, 15 min. $6.95) 


JUNE, 1958 


This tape offers very realistic projection 
solo voices from within a highly trained 
chorus. The acoustics of the recording 
are exceptionally “live.” This 
greatly in shifting the apparent sound sour 
from the speakers to the then 
This phenomenon remains the first sign of tru 
stereo. Of the five tunes on the tape, B 
Tango and Would You Like to Take A Walk 
outstanding treatment. 


VIENNA 
Fritz Reiner conducting Chicago 
Symphony Orchestra 
RCA-Victor Stereo Tape ACS-63 
(7-inch; playing time, 15 min. $6.95) 
In stereo, RCA bows to no one in the conce 
waltz. Between them, the Chicag 
and Fiedler’s Pops have 
field. Johann Strauss Morning Paper 
Village Swallows by Joseph Strauss are heard 


liveness 


area between 


inder Rei: 


3oston taken ve 


excellent dynamic range that lend 
without distortion. W 


weight t 
percussion introducing 
a proper 
airborne 


stereo setup, the swallow are 


TCHAIKOVSKY: Symphony No. 5 
Herbert Albert conducting Mannheim 
National Symphony 
Livingston Stereo Tape 4001 K 
(7-inch; playing time, 48 min. $17.95) 
The first Tchaikovsky Fifth t a 
stereo tape Exceptional sonority and nr 
the woodwinds highlight a relaxed perform: 
The intimate miking in stereo explores, in : 
content of this m Dae 
reduces the already low tape hiss. 


way, the moody 


A Miracle in Sound 
Mercury Stereo Demonstration Tape 
DEMS.-2 
(7-inch; playing time, 135 min. $5.95) 
A recent cross-section of the Mercury cz 
The 10 stereo excerpts range 
classics. The equalization is not the 
samples. On 


from calyps« 
same 
expensive system the 


Parisienne excerpt reveals exaggeration 


highs. 


Dance Atop Nob Hill 
Ernie Heckscher and His Orchestra 
Verve Stereo Tape VST-10009 
(7-inch; playing time, 31 min. $12.95) 
Verve presents 25 ultra-danceable favorites i: 
clean, bright sound 
hiss. The recording technique matches the br 
style of Ernie Heckscher’s orchestra—a fixt 
at San Francisco’s Fairmont Hotel for the pa 
10 years. Well-centered stereo will add a nev 
dimension to your next party. 


effervescence without 


The Big Reunion 
Fletcher Henderson All Stars in Hi-Fi 
Concert Hall Stereo Tape DX-7!1 
(7-inch; playing time, 12 min. $6.95) 
Memories of one of the first large jazz band 
revived in today’s sound. The Great South Bay 
Jazz Festival of 1957 brought together a num- 
ber of the alumni of the Fletcher Hendersor 
band. This inspired recording, made a few weeks 
later, puts stereo to good use. Wonderful defini- 
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in the classio King 
appearing several 
The disc 


far more music 


section 


ind 


Modern Orchestral Textures 
Willis Page conducting New Orchestral 
Society of Boston 
Cook Stereo Tape 1068 
(7-inch; playing time, 19 min. $12.95) 


i 


fre i] per- 
same 
hes- 
patial 
sually 
lume setting to 
at day. The tape 


pheri Danse 
Adagio for 


other recorded 
Monaural Recordings 
Note: Records 12-inch LP 
and play back with RIAA curve unless 
otherwise j 
BEETHOVEN: Piano Concerto No. 5 
in E Flat (Emperor) 
Rudolf Firkusny, Pianist 
William Steinberg conducting 
Pittsburgh Sy: 


below are 


indicated. 


nphony Orchestra 
Capitol PAO 8419 
ng formula for the 
efinement. 
ding engi- 
Telefunken 
hall’ 


pian 
The 


London Microer 


Test Record 


ove Fre quency 


London, FFRR 5343 
based n the 


Espana Vol 
Ataulfo Argenta « 


de Camera de 


nnducting Orquesta 
Madrid 
London FFRR LL-1740 
the Sy ish lyric 
ity by the 
recording 


the 


Bag pipe sand 
Sth Regiment, Ns 
Pipe Band 


mrs 


w York State Guard 


Audio Fidelity 
Pipe Organ 


AFLP 1857 

Giant Wurlit 
Leon Berry. Organist 

Audio Fidelity AFLP 1844 

a n these two 

our teeth, 

added 

667 

mik- 

room 

listen- 

Traditional 

The econd 

that 

ment of his 

END 
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ufacturer of 
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By F. J. BAUER, JR., W6FPO 


OW that low-priced power tran- 
sistors are generally available, 
you can build transistor equip- 
ment with power output equal 

to that obtainable with vacuum tubes. 
The intercom described in this article 
is an all-transistor device which plugs 
into the 117-volt ac power line. It has 
an audio output of approximately 1 
watt which is instantly available as no 
warmup time is required. 

There are three transistor audio 
stages, and a selenium bridge rectifier 
for the power supply. The circuit is 
simple and conventional except for the 
input stage, which is connected as a 
common-base amplifier. This configura- 
tion does not require an input trans- 
former since its input impedance is 
low enough to work directly as speaker 
voice-coil impedances. Eliminating the 
input transformer also reduces the pos- 
sibility of hum pickup by the input 
stage and results in a quiet, high-gain 
amplifier. The .015-uf ceramic disc 
capacitor connected across the ampli- 
fier’s input eliminates broadcast-station 
interference when the intercom is used 
with a long remote-speaker line. The 
rest of the amplifier circuit is straight- 
forward, employing transformer-cou- 
pled common-emitter stages. 

All parts are standard and readily 
available, with the possible exception 
of output transformer T3. I used an 
Acme Electric Corp. T-24041. If you 
cannot obtain this unit, you can use a 
Thordarson TR-61. The primary’s ct is 
not used and only the 3.2-ohm tap on 
the secondary is shown in the diagram. 
The power transformer is a 6.3-volt 
heater transformer with a l-ampere 
rating. 

No attempt was made to miniaturize 
the unit. Plenty of room was available 
for standard components on the 6% x 
4-inch chassis. Standard components 
also reduce the cost of parts. 

The 2N255 power transistor is 
plugged into a nine-pin miniature tube 
socket with no heat sink for the collec- 
tor. Its case must be insulated from 
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Remote 
Transistor 
Ear 


This 3-transistor intercom 
has a \4-watt output 


the chassis. A heat sink is not required 
because the power input to the 2N255 
is limited to 1.25 watts, or half the 
transistor’s maximum dissipation rat- 
ing. 


Hints for better construction 

The parts layout is not particularly 
critical. In general, the amplifier fol- 
lows a logical layout from left to right 
when viewed from the rear, with low- 
level components such as the small 
transistors and interstage transformers 
mounted at the left end. The output 
transformer, power transistor and 
selenium rectifier are mounted at the 
right end of the chassis, as shown in 
the photographs. When laying out the 
amplifier, pay particular attention to 
the following items to avoid possible 
feedback troubles: 

A %-inch separation 


between the 


speaker 


frame and output 


core is minimal, as shown it 


graphs. 


If the transforms 


to the speaker, you'll get 
back when the intercom speaker is 
as a microphone. 

The output transformer’ 


leads 


the 


must be 
speaker, 


routed well aw: 
preferably below 


chassis to prevent feedback. Shield t! 


lead and grwund it to the 


chassis 


Do not mount the power transforn 


on the 


chassis. The field from 


transformer will induce a 60-cycle } 


in the speaker when it is 


ised 


microphone, no matter where the trans 
former is placed on the chassis. 

This problem is solved by complete 
isolating the transformer from the 


tercom. 


a small metal box which plugs 
into the ac outlet. 


C5 UNDER C6 





R9 


The transformer 


Is mounted 
direct 


The ac line runt 


SPEAKER 


V3 


Top view of the completed intercom. The remote 
speaker connects to terminals on the rear of the unit. 
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from the transformer box to the inter- 
com unit carries 6 volts. During opera- 
tion, the remote power transformer is 
left on continuously and the intercom 
switch is used to turn the unit on and 
off. The switch merely opens a lead 
to the bridge rectifier. This arrange- 
ment is practical since the transformer 
draws negligible power from the line, 
especially with the intercom switch in 
the off position. 

I mounted some of the electrolytic 
capacitors above the chassis since they 
are bulky and chassis space is avail- 
able. The capacitor leads are covered 
with insulating tubing and _ routed 


SEL RECT 


V3 SOCKET 


Cireuit of 2-station system. 


PILOT LAMP ASSEMBLY 


AC 


V3 


V3 COLLECTOR CONNECTED TO CASE 


<3 


Additional 


remote stations may be added. 


through holes in the chassis as required. 


Selecting the bias resistors 

The unit should be completely wired 
except for the base bias resistors (R2, 
6 and 7) and the push-to-talk switch 
(S2). Connect the intercom speaker to 
the output transformer temporarily 
and connect a remote speaker to the 
amplifier input. Be sure the remote 
speaker is placed so it does not cause 
acoustic feedback. Connect a 500-ma 
meter across the fuse holder with no 
fuse installed. The amplifier is now 
ready for bias adjustments of the vari- 
ous stages. 


Parts layout under the chassis. 


JUNE, 1958 
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dio taper 


nless noted 
sistors ore the ones used 
the proper values for 
rmined experimentally. See 


ctrolytics 

ytic 

rolytic 

tifier, 14 volts dc, 
Sorp., 512 Broadway, 


| amp 
New 


- wafer 


type (Centralab 1464 


20,000 ohms; 
AR-104 or 


rmer: primary 
hms (Argonne 


50L6 or 50C5. Primary 
secondary impedance 


primary impedance 48 
sed; secondary impedance 
ordarson TR-6! or equivalent) 

primary, I17 volts; sec- 
amp (Thordarson 21F08 or 


4- or 5-inch 
nd No. 47 bulb 


nches 
2 x 1% inches 


hm potentiometer in 
make certain 
tiometer resistance 
fore the power is 
the potentiometer 
rent of 250 ma. Allow 
ransistor to reach 
erature by letting it 
meanwhile 
ntiometer to Keep 
250 ma. When 
stabilized, as evi- 
change in collec- 
potentiometer’s 
and install 
resistor per- 
heck the collector cur- 
tor installed and, if 
lisconnect the milli- 

tl 5-amp fuse in 


ana 


inutes, 


current k the 
nmmeter 
the nearest lard-value 


resistal 


ne VU. 


rocedure to det 
ias resistor for 

with approxi- 

for R6. Adjust 

current to 1 ma 

sient time for the 

respect to collec- 


er- 
the 


cannot be limited 

transistor should 
: nother. Some experi- 
tral tors, such as the 2N107, 
draw excessive cur- 
when oper- 
ratings of 5 volts 
uniformity in 
Such transis- 
satisfactorily in 
applications. 


mental 
nave at u 
rent ev ero bias 
ated née 
or so, d to the lack of 
these Ik inits. 
tors will 
low level tage 

When the bias of the com- 
mon-bas« plifier stage, use a 5,000- 
ohm potent eter to determine the 
value of I will find that the base 
voltage a ent for a given tran- 
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sistor is fairly critical. Low emitter— 
base voltage will result in low collector 
eurrent and noise with low amplifica- 
tion. 

As the emitter-base voltage is in- 
creased, the thermal noise heard in the 
speaker is gradually reduced and am- 
plification increases noticeably. If the 
bias adjustment is carried too far, the 
useful amplification will drop and the 
amplifier will cease to function. The 
proper adjustment for maximum gain 
is just below that point. I find that 
the easiest way to make this bias ad- 
justment is to place the remote test 
speaker in a quiet location and use the 
ticking of an alarm clock as the signal 
source. 

After adjusting the bias on the vart- 
ous stages and checking the amplifier 
for stability, wire in the PUSH-TO-TALK 
switch. If the amplifier tends to oscil- 
late on talk-back, reroute the output 
transformer lead to minimize feedback. 
Careful routing of the output trans- 
former’s output lead is very important. 

The routing of this lead is particu- 
larly critical where it connects to the 
push-to-talk switch, since it is close to 
the amplifier input at this point. The 
best procedure is to shield the lead ‘and 
move it around until there is no feed- 
back on talk-back with gain nearly 
wide open. During this test be sure 
that the remote speaker is far enough 
from the master unit so you will not 
be fooled by a case of acoustic feedback. 

Most of the time electrical feedback 
cannot be completely eliminated with 
the gain wide open on talk-back. 


Final steps 

It will probably be necessary to treat 
the cone of the intercom speaker. If the 
speaker size is less than 5 inches, it 
tends to produce distortion, when used 
as a microphone because of the thinner 
cone material used in such a small unit. 
If distortion is experienced on talk-back, 
give the speaker cone two coats of 
shellac to increase the diaphragm stiff- 
ness. Shellac the flat conical section 
only and leave the ribbed outer section 
near the frame untouched. This will 
give you a relatively stiff diaphragm 
with a flexible suspension. This way, 
performance as a microphone is greatly 
improved without impairing its per- 
formance as a loudspeaker. 

No station-selector switching system 
was built into the unit because this 
feature was not desired. However, a 
regular station-switching system may 
be added if you want more than one 
remote station. 

If excessive thermal hiss develops 
after the intercom has been in service 
for a while, it is an indication that the 
first stage has changed characteristics 
due to transistor aging. This may be 
corrected by determining a new value 
for bias resistor K2. Low-noise tran- 
sistors are now available, so if you feel 
that the residual amplifier noise is ob- 
jectionable, after bias adjustment, try 
a 2N106 or 2N189 in place of the 
2N107. END 
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PA 


Lets you test your amplifier 
without raising the roof 


DUMMY 
LOAD 


By RICHARD 


N PA work, particularly on jobs 

other than the run-of-the-mill type, 

a dummy load is helpful. The am- 

plifier builder finds a dummy load 
handy for testing purposes. An actual 
setup we used recently is an example. 
The job called for recorded music and 
live program material to be “broad- 
cast” from the park in which the com- 
munity Christmas tree had been set 
up. Since the programs were to con- 
tinue during the entire Christmas sea- 
son, I decided to establish a temporary 
studio in my home. The park was 
several hundred feet from the studio, 
making a volume indicator and aural 
monitor necessary. The wide variety of 
live program material presented the 
problem of auditioning each “act” in 
advance to determine correct micro- 
phone placement, gain settings, etc. A 
dummy load resistor to replace the 
speaker line solved the problem since 
the volume indicator, monitor, PA am- 
plifier and other equipment operated 
just as though the speakers were con- 
nected. 

When a dummy load is needed, the 
PA operator can connect an appropri- 
ate resistor across the amplifier’s out- 
put, but this necessitates a certain 
amount of haywire and does not lend 
itself to rapid switching from load to 
speakers as is sometimes necessary. 
A far smoother program and a better 
impression on the customer will result 
if a neat, easily installed, quickly op- 
erated dummy load box is used. 

Such a load box, capable of absorb- 
ing 40 watts of audio power, is shown 
in the photos and Fig. 1. Switch S2 
connects either the speakers or the 
dummy load to the amplifier output. 
Switch S1 selects the load impedance 
to match the amplifier and speakers. 
Connections to the amplifier and speak- 
ers are made through sockets on the 
rear of the cabinet or a terminal strip 
mounted above the sockets. 


Building the load box 


Construction of the load box is simple. 
The entire unit is contained in a 6x 6x 
6-inch steel box with removable panels 


H. HOUSTON 


at the top and bottom. Input J1 ha 
separate terminal for each common | 
output impedance. Each of these te: 
nals is connected to a correspond 
terminal on Sl-a. When S82 is ir 
SPKR position, the rotor of Sl-a 
connected to the rotor of Sl-c. When Sz 
is thrown to the LOAD position, 
rotor of Sl-a connects to the roto 
S1-b, which selects a dummy load 
sistor to match the amplifier impedanc« 

The impedances available are 2, 4, § 
15, 200 and 500 ohms. Other valu 
may be used if these do not match the 
speakers or amplifiers you use. Th: 
load resistances are made 
binations of individual resistors 
series and parallel. If single resistors « 
the desired resistance and powe? 
ing could be obtained the constructio1 
would be simplified, but some valu 
are very difficult to find. Howev: 
it is not difficult to make up any r 
quired value from standard units. A 
more refined unit built with nonindu 
tive resistors would enable the experi 
menter to make precise measurement 
of output, distortion and other fa 
tors. For most PA purposes, ordinary 
wirewound resistors are adequate. 

I made up the load resistances fro 
my junkbox (Fig. 2). Four 500-oh: 
10-watt resistors in series-parallel for 
the 500-ohm load. Two 400-ohm 20-watt 
units in parallel make up the 200-ohn 
load. The 15-ohm load is made fron 
four 15-ohm 10-watt resistors in series 
parallel. 

The 8-ohm load is a combination of 
five 10-watt resistors in parallel (ob\ 
ously a junkbox combination). I used 
33-, 39-, 40-, 44- and 50-ohm resistors 
Their actual resistance is 8.1 ohms, but 
this difference is negligible. The 4-ohi 
load is four 1-ohm 20-watt resistors 
series with a tap to form the 2-ohn 
load. Each combination of resistors 
secured to the rear wall of the cabine 
by a threaded rod passed through th 
hollow core of two of the resistors. 

It is a fairly simple matter to mak« 
up the required combinations of resis 
tors from a well-stocked junkbox 0: 
from manufacturer’s stock. The 


up of ( 


resist 
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(Right) The 
box has only 
trols. 


PA 


two 


(Below) Input and output 
connections are on rear 
of cabinet. 


Ri—500 ohms 

R2—200 ohms 

R3—15 ohms 

R4—8 ohms 

R5, 6—2 ohms 

All resistors 40 watts or more, 
wirewound. See text 

Jl, 2—octal sockets 

Si—3-pole 6-position rotary 
S$2—spdt rotary 


Terminal strip, 5 or more contacts (1) 6ND WC 


TERMINAL 


IN COM 


Load 


(Below) 


are fastened to rear 


OUT 





Cabinet, 6 x 6 x 6 inches 
Knobs 
Miscellaneous hardware 
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Fig. 2—Author used this method to obtain proper load impedances. 
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TAKE YOUR 


Some like changers, others prefer turn- 
each 
category is described here: the Glaser- 


tables—an outstanding one in 


Steers GS-77 changer and the Weathers 


ML-1 turntable 


By HERMAN BURSTEIN 


HILE a transcription turn- 

table is preferred for the 

utmost in high fidelity, the 

better record changers man- 
age to keep only a step behind in 
performance. This step is so short that 
for many audiophiles the difference 
between a turntable and_ record 
changer is insignificant. Considering 
the numerous operating conveniences 
that changers offer and their gen- 
erally lower price compared with a 
transcription turntable plus tone arm, 
it is easy to understand why changers 
are popular in high-fidelity systems. 


Glaser-Steers GS-77 

The Glaser-Steers GS-77 record 
changer is a newcomer that incorpo- 
rates several novel and important 
features together with those that have 
become standard for changers in gen- 
eral. Despite its many features, the 
mechanism is relatively simple, as 
changers go, which is important from 
the viewpoints of reliability and ease 
of servicing. 

The most striking innovation is the 
automatic speed change made possible 
when the speed-selector knob is in the 
Speed Minder position. Then 10- and 
12-inch 3344-rpm records can be inter- 
mixed with 45-rpm records, and the 
machine will change automatically 
from one speed to the other as neces- 
sary. The index finger (see photos) 
contacts each record to gauge its size 
and adjust the starting point of the 
pickup arm accordingly. The finger 
cannot contact a 7-inch 45-rpm disc. 
This actuates the speed-change mech- 
anism. The automatic speed-change 
and intermix feature does not extend 
to the 16-rpm speed. The speed knob 
must be turned to the 16-rpm position. 

Although 334%- and 78-rpm records 
cannot be intermixed with an auto- 
matic speed change, the GS-77 in 
Speed Minder position shifts auto- 
matically to 78 rpm when a modified 
G-E VR-II cartridge, optionally avail- 
able with the changer, has its 78-rpm 
stylus brought into position. A small 
arm on the cartridge strikes a lever 
on the rest post and causes the shift 
to 78 rpm. Piezoelectric cartridges fre- 
quently use a flipover arm for changing 
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from microgroove to standard stylus, 
and in some cases this arm can serve 
the same purpose as the special arm 
on the G-E. Glaser-Steers reports that 
a number of manufacturers of car- 
tridges with dual styli are modifying 
them to incorporate such an arm. For 
cartridges without a flipover arm or 
with a specially attached one, the GS-77 
comes with a clip which is mounted on 
the pickup arm to actuate the 78-rpm 
lever on the rest post. 

The automatic change to 78 rpm, 
accomplished by changing from micro- 
groove to standard stylus on a turn- 
over cartridge, is not merely a conven- 
ience but also a matter of record safety. 
Many users of turnover cartridges have 
had the sad experience of accidentally 
playing a microgroove record with a 
3-mil stylus and damaging the grooves. 
The automatic change to 78 rpm when 
the 3-mil stylus is brought into posi- 
tion provides an immediate alarm— 
Donald Duck sound—if a 33%-rpm 
disc is played. 

The change cycle is very brief, about 
5 seconds, and remains the same at all 
four speeds as the change mechanism 
is independently driven by the motor 
rather than the turntable. During the 
cycle the turntable is stopped—by a 
brake against the inner rim—to pre- 
vent possible record abrasion as one 
disc drops onto another and so that 
the stylus will not cut across a moving 
groove as the arm comes down. Turn- 
table motion resumes only after the 
stylus is in the lead-in groove, and full 
speed is reached in a fraction of a 
revolution, 

For correct operation, three adjust- 
ments are readily accessible to the 
user at the pickup arm. One, to vary 
stylus tracking force; another to index 
the pickup arm so it will start at the 
proper point on the record, and the 
third to adjust the height at which 
the stylus stops above the turntable. 

The tracking force remains within 
1 gram from bottom to top of a stack 
of records. This is done by mounting 
the counter-tension spring of the arm 
as nearly horizontal as possible, so its 
length changes very little as the pickup 
arm moves up and down. 

Resonance of the tone arm, always 


a problem and more so in changers 
kept below 20 cycles by using an al 
minum casting with reinforced ribbing, 
having no parallel surfaces and isolated 
from the deck by a rubber bushing. 

The GS-77 can be operated manually 
if desired, and by placing the balanc: 
arm over the spindle the changer will 
shut off automatically when the recor 
is over. The tripping mechanism that 
actuates the change cycle does not 
operate until the pickup arm reaches 
the last few grooves, so prematur: 
tripping due to cuing or groove 
irregularities is much less likely 
occur. If the pickup arm is moved du 
ing a change cycle, the mechanism wil 
not be damaged—frequently a bugaboo 
in record changers. The idler wheel 
which drives the turntable rim, is 
automatically disengaged from both the 
motor pulley and turntable rim when 
the changer shuts off, preventing wow 
due to deformation of the rubber on 
the idler. Sound output is muted during 
the change cycle and when the ton 
arm is on the rest post. An R-C filte: 
across the motor switch prevents a 
disturbing pop in the speaker when 
the changer shuts off. 

In addition to quality of design, 
parts and assembly, performance of a 
product depends vitally upon adequate 
testing. After alignment and inspec- 
tion for correct operation, every 
changer is checked for conformance 
with the following requirements 
flutter (above 20 cycles) no more thar 
0.1% rms; wow (below 20 cycles) n 
more than 0.25% rms; rumble 
alent to at least 40 db below a 
cycle signal recorded at 7 cm/sec peak 
(NARTB specifies rumble to be 35 db 
down); speed accurate 4 
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within 2 
The inspected units are placed in 
of eight, and three of these eight ar: 
checked over again. If thes« 
three fails to meet standards, all eight 
undergo a complete check. 


Weathers ML-I turntable 

The Weathers ML-1 turntable fol- 
lows a design philosophy quite contrary 
to other professional units, yet comes 
up with truly professional specifica 
tions—wow 0.1%, flutter .01%, rumbl 
70 db below a recorded level of 7 cm 
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The Weathers ML- 1 

turntable. The firm’s 

FM capacitance pickup 
is shown. 


PICKUP ARM 


SPEED SELECTOR 


The Glaser - Steers 
GS-77 ready to use. 


A bottom view shows 
the comparative me- 
chanical simplicity of 
the GS-77 changer. 





cate te EOE 


RCURY SWITCH TURNTABLE PIVOT 


JUNE, 1958 





The diminutive 
motor mounted 
under the motor- 
board presents an 
unusual appear- 
ance to the audio- 
phile and repre- 
sents a new 
approach to pro- 
fessional type 
turntables. 
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By PAUL PENFIELD, JR. 


AST month we saw how semiconduc- 
tors could be used as voltage- 
variable capacitors and electronic 
switches or to measure magnetic 

fields. Now we will go on to photore- 
sistors, photodiodes, photocells, ther- 
mistors and thermocouples. 


Photosensitive devices 

Many kinds of photosensitive semi- 
conductor devices are possible. There 
are photoresistors, photodiodes, photo- 
voltaic cells, phototransistors, PME 
photocells and lateral photocells. 

The effect of light on a semiconductor 
is easy to understand. As you may 
know, light comes in small packets or 
photons. Each photon that hits a semi- 
conductor makes an electron jump 
across the forbidden band—that is, it 
simultaneously creates an electron and 
a hole. Practical photocells use these 
electrons and holes. 

Photoresistors are merely pieces of 
semiconductor, with two leads attached 
as in Fig. 5. A voltage is applied across 
the sample but only a small amount of 
current flows, since the number of holes 
and electrons available for conduction 
is small in a semiconductor. As soon 
as the photoresistor is exposed to light 
more electrons and holes are available 
and much more current flows. 

Practical photoresistors can be ex- 
tremely small. The recent cadmium 
sulfide and lead sulfide photocells are 
actually photoresistors. Germanium and 
silicon can also be used. 

Another device is the photodiode. 
This is nothing more or less than an 
ordinary diode—either point-contact or 
junction. In operation it is reverse- 
biased, so very little current flows. But 
when the junction is illuminated, hole- 
electron pairs are formed. These pairs 
flow, forming current. Very high effi- 
ciencies are possible, and the photo- 
diode is a widely used device. 

You can get the same effect using 
ordinary diodes, but with less efficiency. 
Try it yourself on one of the diodes 
that come in a glass case. The circuit 
of Fig. 6 demonstrates this principle. 
Be careful about battery and diode 
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5—Photoresistor made of p, n 
or intrinsic material. 
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Fig. 6—Circuit for checking effect of 


light on diode. Use either point-contact 
or junction diode. 


polarity, so that the diode is really 
reverse-biased. With a 100-watt bulb 
as a light source and using a 1N34-A 
you should get 20-30 ua, easily read 
with a vom. 

A phototransistor is similar to a 
photodiode, except that it is physically 
identical to a transistor instead of a 
diode. Either p-n-p or n-p-n_ photo- 
transistors are possible. In operation 
the base lead is not used, but the normal 
collector-to-emitter bias is applied. The 
current will be the normal cutoff cur- 
rent until light is applied to the collec- 
tor junction. Then current rises sharply 
to a value about £ times the equivalent 
photodiode current. Transistor action 
accounts for this amplification of the 
hole—electron pairs formed. The photo- 
transistor can be considered a _ photo- 
diode with a built-in amplifier. 


Photovoltaic cells 

A photocell that does not require a 
bias is the photovoltaic cell. Its physical 
structure is the same as the photo- 
diode, and it can be used either way— 
as a photodiode or as a _ photovoltaic 
cell. 

Strange as it may seem, if you shine 
light on an ordinary diode, you will 
develop a voltage across it. If the cir- 
cuit is closed, current caused by the 
light will flow. For absolute proof of 
this effect you can try it yourself. Use 
any diode—point-contact or junction— 
that has a glass case. On bright illumi- 
nation the output will be readable on 
a vom. The same setup as Fig. 6 can be 
used, without the battery. 

The so-called barrier-layer photocell 
is nothing but a _ photovoltaic cell. 
Again, the practical devices were in 
use long before the theory was well 
developed but, along with the theory, 
came improved techniques for making 
the devices, improved efficiencies, better 
materials, etc. The physical shape of 
present-day photovoltaic cells and the 
materials used differ from the early 


models, but the fundamental 
is the same. 

Photovoltaic cells are used in photo- 
graphic exposure meters and in many 
control applications. Practically any 
semiconductor can be typical 
cells use copper oxide, selenium, germa 
nium, silicon, ete. 

Because they require no bias, photo 
voltaic cells are useful for converting 
energy—they can be used as a battery 
Shine light on the device, and the 
energy of the light is converted into 
electricity. The solar battery developed 
at Bell Telephone Laboratories is a 
photovoltaic cell designed specifically 
for energy conversion. Another similar 
device is one of the recently announced 
nuclear batteries. Instead of trying to 
convert nuclear energy directly 
electrical energy, the inventors let the 
nuclear radiation hit a _ fluorescent 
material so it would glow, like a 
“radium” wristwatch dial. This light 
was used to power a photovo 

Another type of photocel 
useful for converting energy, 
requires no bias, is the PME photo 
or the PhotoMagneto£Flectric cell. This 
was developed simultaneou r tw 
groups, one in England and 
in France, a few years ag 
ciple is very simple. 

Fig. 7 shows the device. It is similar 
to the Hall-effect devices (described 
last month) except that, instead of the 
current from left to right, the electrons 
and holes are supplied by light. Ele 
trons and holes are formed right at the 
surface and they tend, because of thei 
large numbers, to move away from the 
surface. As they diffuse back into th 
material, they get caught by the mag 
netic field and the holes are pushed u 
and the electrons down. Then a voltage 
appears across the two terminals—the 
PME voltage. Thus, the PME cell take 
advantage of the Hall effect operating 
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Fig. 7—PME 
phetocell 
uses Hall ef- 
fect acting on 
light-induced 
electrons and 
holes. 
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Fig. 8—The Wallmark lateral-effect 
photocell. 


on the electrons and holes formed by 
the light. 

The PME effect is used to measure 
certain properties of the semiconductor 
and is in less use as a practical photo- 
cell. It has certain advantages, how- 
ever, and in the future will be used 
more, both as an indicating device and 
as a battery. 

Just one more type of photocell, now 
—the Wallmark lateral-effect photo- 
cell. The theory here is a bit more 
complicated, but the device has some 
unique properties. As Fig. 8 shows, it 
consists of a p-n junction with two 
contacts to the n-material. If one of 
these contacts and a contact to the 
p-region were used, we would have an 
ordinary photodiode or photovoltaic 
cell. However, we prefer to use the 
two contacts to the n-region. The p-n 
junction then becomes a floating junc- 
tion since no net current passes through 
it. 

If the device is lighted with a small 
spot right at the center, nothing will 
happen except that a photovoltaic volt- 
age will be generated. The two termi- 
nals (1 and 2) will be at the same 
voltage. However, if the spot is moved 
to one side or the other, the action of 
the floating junction is to cause a 
voltage between terminals 1 and 2. 
This lateral-effect photocell, developed 
by RCA, tells us the position of the 
spot of light—something none of the 
other photocells would do. Useful in 
many control applications, this photo- 
cell, not yet commercially available, 
will find many specialized applications. 


Heat-operated devices 

There are many ways to use the 
unique temperature properties of semi- 
conductors. Thermistors or diodes can 
be used for reading temperature. For 
heating or cooling objects, we can use 
a Peltier refrigerator. We can use a 
thermocouple as a battery. All this is 
possible with semiconductors because 
the effects are more noticeable than 
with metals. 

A thermistor is merely a piece of 
semiconductor with two leads on it. It 
is useful because its resistance depends 
on the temperature—the higher the 
temperature, the lower the resistance, 
contrary to the way metals act. 

A thermistor can be used to “read” 
temperature, the same way a _ photo- 
resistor is used to “read” light inten- 
sity. The action of these two devices 
is quite similar. 

Thermistors are made in many sizes 
and shapes for all types of control 
purposes. They are useful, for example, 
in controlling the bias of a power tran- 
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sistor stage, to prevent the transistor’s 
burning up at higher temperatures. 

A diode also can be used as a ther- 
mometer. Diode reverse current is a 
very sensitive indication of the tem- 
perature. In this respect it is simila1 
to a photodiode whose reverse current 
is a very sensitive indication of the 
light level. 

Thermocouples have been known for 
some time. The basic circuit is in Fig. 9, 
showing two kinds of conductors (here 
copper and iron) connected together 
to form two junctions—one at the end 
on the left, and the other at the volt- 
meter. If the junctions are not at the 
same temperature, there will be a 
voltage generated by the thermoelectric 
or Seebeck effect. This effect has been 
used for many years to measure tem- 
peratures, since the voltage output 
depends only on the temperatures of 
the two junctions and on the type of 
material used. 

For measuring purposes, the mate- 
rials are usually metals and the output 
voltages run a few millivolts. The pos- 
sible power output is so small that it 
would not be practical to use such a 
system as a battery. However, using 
semiconductors, the output voltages are 
hundreds of times larger, and it is quite 
practical to build semiconductor heat 
batteries which are really nothing more 
or less than simple thermocouples. 
Many such thermocouples can be con- 
nected in series or parallel to provide 
whatever current or voltage is needed. 

More work is required to make such 
thermocouple batteries cheap enough 
to be practical. However, for the power- 
starved areas of the world, even expen- 
sive batteries are better than none, 
especially since these thermocouples 
require no maintenance and no charg- 
ing. This type of battery, using semi- 
conductors, has been developed in 
Russia and China to run small tran- 
sistor radios. The higher temperatures 
are produced by a kerosene lamp. The 
thermocouples are mounted on _ the 
lamp’s chimney to use the heat that 
would otherwise escape. It is only a 
matter of time before this type of 
battery can be made cheap enough to 
be useful throughout the world. 

One more important device using 
semiconductors and heat is the Peltier 
refrigerator. The Peltier effect is the 
direct opposite of the Seebeck effect— 
instead of getting a voltage generated 
by a difference in temperature, now 
we get a difference in temperature 
caused by a current passing through 
a junction. The same device that works 
as a thermoelectric battery will also 
work as a refrigerator, although not 
too efficiently. 

It is somewhat baffling to understand 
how passing a current through a junc- 
tion will cool it, especially when all our 
experience tells us material heats when 
current is passed. The two processes, 
however, are different. With metals, 
ordinary IR heating is much more 
important. Even with semiconductors, 
special pains have to be taken to detect 
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device that 
cell but uses 
nuclear radiation to form the electron- 
hole pairs, instea f light. This device 
can be uss ttery if a piece of 
radioactive mate is placed near it. 
This the way to convert 
nuclear en¢ electrical energy. 
In the future pecial semiconductor 
materials to give us nuclear 
batteries wit} desirable properties. 

Of all the devices described here, no 
one can pr which will become the 
most import There is no doubt that 
the transi arrived. But remem- 
ber it was 10 years ago that the 
first crude transistor was made. Enough 
is now known about semiconductors to 
make many other devices possible, as 
outlined in this article. I wonder how 
many of these will become as common- 
place in the next 10 years as the tran- 
sistor is now END 
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Simple electronic computer adds, 
subtracts, divides and multiplies 


By FORREST H. FRANTZ, 


NDUSTRY spends millions of dol- 

lars each year for computing instru- 

ments to free engineers, technicians 

and office workers from the labor 
of doing long computations by hand. 
Time that was spent doing this work 
is now used in more creative and pro- 
ductive pursuits. 

Can this work for you as a service 
technician, ham, hi-fi enthusiast or 
experimenter? Yes, it can! With a 
modest calculator you can enjoy these 
benefits on a smaller scale. Mr. Math 
is just such an instrument. It will help 
you make accurate calculations for 
most electronic and electrical problems. 
Mr. Math opens the door to analog 
computing for you. You'll find math 
less laborious and more _ interesting. 
Your understanding and ability to use 
it advantageously will increase as you 
use Mr. Math. 


What Mr. Math can do 

What can you expect from Mr. Math 
in problem ability and accuracy? 

Ability: Mr. Math can be used to 
work problems involving these com- 
monly encountered formulas: 

E=IR, I=E/R, R=E/I, 

P = E*/R, P = FR, e = E.zsiné, 

e E,cosé@, X, 2cfL, 

Xo = 1/(27fC), Z VR’ + x, 

tane = X/R, cose = R/Z, 

sing X/Z, X R tane, 

xX Z sine, R = Z cose, 

Gain = Eour/Ein, 

Gain uZi./ (rp + Zi), # = SuPp, 

f, = 1/(27 VLC), and others. 

Accuracy: 1% is usually considered 
adequate for engineering purposes. Mr. 
Math is accurate within 1% when 
carefully constructed, calibrated and 
used for most problems. With average 
construction, calibration and use, Mr. 
Math’s error will be less than 3%. 


: Analog 


Here’s how Mr. Math is used: 

Problem: You're fixing an old ac—de 
radio that has a burned-out series- 
heater resistor. The total drop across 
the tubes must be 68 volts at 0.3 ampere. 
The line voltage is usually 120 in your 
locality. What should the resistance of 
the replacement be and how much 
power will it have to dissipate? 

All you do to solve the problem is 
set four dials to obtain the resistance 
in ohms and readjust two of them to 
obtain the power in watts that the 
resistor will dissipate. Simple, isn’t it? 

Mr. Math’s circuit is simple, but, 
before you become too involved with 
it, glance at Fig. 1l-a. A battery of 
voltage E is connected to series resis- 
tors Rl and R2. In a series circuit, 
the current through each resistance is 
the same and the sum of the voltage 
drops across the resistances is equal 
to the battery voltage. Therefore, 


Computer 


V2 =I R2. And, if Ri plus R2 equals 
1,000 ohms and R2 equals 200 ohms 
when E is 10 volts, V2 will be 2 volts. 
Thus, V2/E equals 0.2. 

If resistances R1 and R2 of Fig. l-a 
are replaced by a potentiometer as 
shown in Fig. 1-b, voltage V2 may be 
varied by rotating the pot’s shaft. RI 
plus R2 is constant and is equal to the 
potentiometer’s total resistance. R2 is 
equal to the percentage of shaft rota- 
tion times total resistance. Total 
mechanical rotation possible with the 
potentiometers used in Mr. Math is 
300°. But, the metal connector tabs on 
the ends of the resistance element take 
up 10° each. Therefore, the electrical 
rotation is only 280°. So a 28° rotation 
of the shaft corresponds to a 10% 
rotation, and V2 will increase by 10% 
of E. If the potentiometer has a scale 
with ten 28° divisions, each marked 
from 0 to 10, and E is 10 volts, a 
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Mr. Math ready for use. 
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pointer knob on the potentiometer will 
indicate the magnitude of V2 directly 
in volts. Thus we’ve generated the 
numbers between 0 and 10. 


How can we multiply? 

With a little thought, you will see 
that we already know one way to 
multiply. In Fig. 1-b we multiplied E 
by numbers between 0 and 1 and, when 
E equaled 10, generated the numbers 
between 0 and 10. This was done when 
the potentiometer input voltage was 
constant. If we add a second potentiom- 
eter with its outer terminals across V2 
as shown in Fig. 1-c, we can multiply 
V2 by another number between 0 and 1. 
We can calibrate Rin from 0 to 10 
if we wish and increase E to 100 volts. 
Thus, with Rrs and Rr, set to 10, we 
have 10 X 10 100. However, there’s 
no need to let the number 1 equal 1 
volt. If we let. it equal .01 volt, we can 
let E equal 1 volt and still graduate 
the potentiometers from 0 to 10. Thus, 
for 2X 4, V3 equals .08 volt, or 8 
units. A voltmeter with the proper 


+ RI 
E 
. R2 [ve 
a 


+ 
SRI 

E 0 
e R2 





Ee Rta , 
> 














Fig. 1—Basic system of generating num- 
bers and multiplying with cascaded po- 
tentiometers. 


range could be calibrated to read 
directly in units from 0 to 10, and the 
meter range switch could be calibrated 
in multiples of 10. 

To make the multiplication method of 
Fig. 1-c work properly, Rrs’s resistance 
should be at least 10 times Rrra if you 
want to use linear scales. Even then, 
there’ll be some error (approaching 
2% maximum) if you try to use linear 
scales. Furthermore, to multiply more 
than two-digit numbers with a string 
of cascaded pots, you run into the 
problems of using a large input volt- 
age, a very low resistance for the first 
potentiometer to get a reasonably low 
resistance for the last pot and a very- 
high-sensitivity meter for answer read- 
out. Another disadvantage is that you 
cannot divide unless you provide a 
reciprocal scale (difficult to make and 
use) and multiply to divide. Thus, 3 
divided by 7 would be 3 times 1/7. 

But, there’s another way to multiply 
and divide that is also handy for 
squaring and taking cube roots. 

You can multiply by adding, and can 
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Fig. 2—Electronic adding with a mixing 
circuit. 

divide by subtracting, logarithms. Re- 
calling your high school math, let the 
letters A and B represent numbers. 
Then, the log of A times B is equal 
to the log of A plus the log of B. And 
the log of A divided by B equals log A 
minus log B. To use these principles in 
our analog calculator, we need only find 
a method for adding either voltages or 
currents. 
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Let's use a signal mixer 

The circuit in Fig. 2 is familiar to 
most people in electronics. It’s a simple 
signal mixer usually used to mix phono 
and mike inputs for a single-channel 
amplifier. The output voltage (Vu.u:) is 
proportional to V1 + V2. 

Now, to get back to multiplication 
and division. Granting that logarithms 
are to be used for multiplication and 
division, Mr. Math would have a 
limited value if we had to resort to log 
tables. To get around this, we provide 
the potentiometers with log scales fo1 
these tasks. With log scales and linea 
scales we can multiply, divide, add or 
subtract. 

To simplify Mr. Math’s design fur- 
ther, a simple bridge circuit is used. 
In this way, the need for a more 
expensive output meter is eliminated, 
and problem answers may be read from 
a 280° potentiometer scale instead of 
a 90° meter scale. Furthermore, divi- 
sion and subtraction may be done with- 
out reversing the voltages applied to 
the potentiometers. The multiplication 
scheme for Fig. 1-c is important though, 
and it is used in Mr. Math to square 
and to take square roots. The math 
principle involved is that the log of A 
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© MATCHED TO i/2% 


RI—220 chms 

R2—32 ohms 

R3—pot, 40 ohms, wirewound, screwdriver adjust 

(Mallory C40P or equivalent) 

14—pots, 100 ohms, wirewound (Claro- 
1-100 or equivalent) 

*R7, 8, 11, 12—2,700 ohms, matched to '/.% 

*R9, 10—4680 ohms, matched to '/.% 

All resistors 1/2-watt 10% unless noted 


Use 1% resistors if y 

Wheoftstone bridge 
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Chassis, 2x 13 x 7 inches 

Knobs 
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Fig. 3—Mr. Math’s easy-to-build circuit. 
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Fig. 4—Calibrated dials for Mr. Math: a and b—The end marks (0, 2, 1X and 


100X) are placed at the extremes of the mechanical rotation (300°). In use, these 

dial settings are not critical. The “%, 1 (on BE) and the 10X (on CM) settings 

must be accurate. Do not ink in the 4% mark on BE until calibration is completed. 
e—Linear and log scales are marked off on all three main dials. 


which are logarithmically related to 
the linear scale. Thus, with Mr. Math 
you can multiply, divide, square and 
take square roots. These are the most 
commonly required calculations in elec- 
tronic work and they’re the most time- 
consuming. 

The calculator equation for Mr. Math 
using the log scales (outer scale in 
Fig. 4) is: 

A xX B™*=C x CM 
where BE = % (for taking the square 
root of B), 
=1 (if B is not to be 
squared or its square 
root taken) 
or =2 (if B is to be squared) 
CM = 1,10 o0r100 (to set the decimal 
point for the numbe1 
on pot C) 

A, B and C are continuously vari 
able from 1 to 10. Trig scales and 
scales of numbers multiplied by com- 
monly used constants (eg, 27) may 
be laid out against the log scales to 
increase Mr. Math’s memory. 

The three large dial scales have a 
4-inch diameter. These are prepared 
by first laying out a linear scale with 
a radius of 1% inches. The calibrated 
portion of the scale covers 280° and 
principal divisions are spaced 28 
apart. The full-scale value is 10 and 
the 10 principal divisions are num- 
bered from 0.1 to 1.0. After these are 
laid out, a 1%-inch radius circle is 
drawn for the logarithmic scale. The 
principal points for this scale were 
laid out using a log table or a slide 
rule. Remember that the inner linear 
scale corresponds to logarithms. There 
is enough space for an additional scale 
with a radius of 1% inches on each 
dial. My calculator has a log 27 scale 
in this space on the A pot dial, a log 
tangent—cotangent scale in this space 
on the B pot dial and a log sine—cosine 
scale in this space on the C pot. The 
explanation of these middle scales and 
their layout is difficult. Unless you’ve 
had a good bit of trigonometry, I sug- 
gest you wait to lay these out until 
you’ve become accustomed to Mr. Math’s 
operation with the inner and outer 
seales. Mr. Math’s scales are somewhat 
consistent with slide-rule scales. This 
allows you to use either without confu- 
sion if you know how to use a slide rule 
or learn how to use one in the future. 

The calculator draws current from 
the battery only when the COARSE NULL 
or the FINE NULL button is depressed. 
The COARSE NULL switch is depressed 
first and an approximate null is estab- 
lished. Then the FINE NULL switch is 
depressed and fine null is established. 


Calibrating Mr. Math 

A series of adjustments of the pointer 
knobs and one semifixed pot is used 
to calibrate your calculator. The tech- 
nique used is to set in several sample 


Inside view shows location of parts. 
I taped the batteries to the case, but 
a battery holder could be used for 
a more secure mounting. 
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problems and adjust for the correct 
answer. You might call it an approx- 
imation method. Here’s what to do: 

1. Index knobs. Proper indexing is 
set when the hairline overrides the 
extreme clockwise and counterclockwise 
index marks by equal amounts. 

2. Set controls so that (numbers 
given for A, B, and C are on linear 
scales) 

A=0, B=0.5, C= 1.0, 
BE = 2, CM = 1X 
Adjust the 40-ohm screw-adjust pot 
under the panel (R3) for null with 
the fine-null switch depressed. 

3. Set controls so that 

A=0, B=05, C=0, 

BE = 2, CM 10X 

Check the null. If it is poor, adjust CM 
for null with the fine-null switch de- 
pressed. Loosen the knob setscrew on 
CM and move the knob until the hair- 
line coincides with 10X again. Tighten 
the knob setscrew. Check to be sure 
that the null was not disturbed. 

4. Set controls so that 

A=0, B=1.0, BE = 
C=1.0, CM 1X 
Depress the FINE NULL switch. If the 
null is not exact, turn BE for exact 
null, loosen the setscrew on BE and 
adjust the knob till the hairline coin- 
cides with 1. Tighten the knob setscrew. 
Check to be sure that the null was not 
disturbed. 
5. Set controls so that 
A=0, B=1.00, BE= %, 
C = 0.5, CM 1X 
Depress the FINE NULL switch. If null 
is not exact, adjust BE for exact nul] 
and place a new graduation line fo: 
1% on BE. 

The dial 
should be 
than 3% 


indexing and calibration 
rechecked if error greate) 
is noted on any calculation. 


To use Mr. Math 
The follows: 


- To add two numbers (3.5 + 4.5, for 
example) use linear scales. 
a. set A at 0.35. 

. set B at 0.45. 

. set BE at 1. 

. set CM at 1X. 

. adjust C for meter null, 
answer on C. C nulls at 0.80. 
(The answer is 0.80 x 10. The 
multiple is used since the numbers 
were divided for entry.) 

Note: If the sum of the numbers is 
greater than 10, set CM to 10X. The 
answer is 10 plus the number at which 
C nulls. Thus to add 7.2 and 8.7: 

. set A at 0.72. 

. set B at 0.87. 

. set BE at 1. 

. set CM at 10X. 

. set C for meter null, read answer 
on C. C nulls at 0.59. [The answer 
is 10 « (1 + 0.59) or 15.9.] 

. To subtract two numbers (8.3 — 4.1, 
for example) use linear scales. 

a. set B to 0.41 (number to be 
subtracted). 

b. set C to 0.83 (number to be 
decreased ). 

ec. set BE to 1. 

d. set CM to 1X. 

e. adjust A for null. A nulls at 0.42 


calculator is used as 


read 
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(The answer is 10 x 0.42, or 4.2.) 
3. To multiply two numbers (3.9 x 7.1) 
use log scales. 

a. set A at 3.9. 

b. set B at 7.1. 

ce. set BE at 1. 

d. set CM at 1X. 

e. attempt to adjust C for null. If 
null is not possible, set CM to 10X 
and adjust C for null. C nulls at 
2.77. (The answer is 10 x 2.77, 
or 27.7.) 

To divide one number into another 

(26/3.1, for example) use log scales. 

a. set C to 2.6. 

b. set CM to 10X. 

ec. set BE at 1. 

d. adjust A for null, and read answer 
on A. A nulls at 8.4. (This is the 
answer.) 

. To square a number (7.9*, for ex- 
ample) use log scales. 

a. set B at 7.9. 

b. set BE at 2. 

c. set A at 1 on log scale. 

d. set CM at 1X and adjust C for null. 
e. If no null can be obtained, set CM 
to X10 and adjust C for null. 

f. C nulls at 6.22 with CM at 10X. 
(the answer is 6.22 x 10, or 62.) 

5. To take the square root of a numbe) 

(8) use log scales. 

a. set B at 8. 

b. If number has odd number of 
places, set A at 1. If number has 
an even number of decimal places, 
set A at 3.16. Set A at 1. 

. set BE at '&. 

. set CM at 1X. 
adjust C for null. C nulls at 2.8. 
(This is the answer.) 
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Horizontal Ringing Troubles 


What to do when those vertical bars show up on the screen 


Electronic Boat Horn 


This useful device works as a low-power loud-hailer as well as a horn 


Improving the Small Receiver 


There are still more radios that TV's. Here are a few useful service 


hints 


The JULY issue of Radio-Electronics 


on sale June 24 


Reserve your copy now 
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NEWS from the 
IRE 1958 


55,000 electronic engineers 
gather to discuss another year 
of progress 


This mobile antenna stands 
almost three stories high— 


its radiation 


center 


is 24 


feet above the ground. 





By ERIC LESLIE 


HE year’s most striking example 

of how fast yesterday’s wonders 

become commonplace was probably 

the 1958 convention of the Institute 
of Radio Engineers, held in New York 
City the third week of March. The 
engineers not many years ago had 
thrilled to the news that a radar mes- 
sage had been returned from the moon 
—now they talked calmly about shoot- 
ing a manned rocket around it. Medical 
electronics was married to computer 
technology, and the old concept of gas 
tubes was expanded out of recognition. 
(Engineers talked of a plasma of elec- 
trons and ions at a temperature of 100 
million degrees, carrying currents sev- 
eral times as great as could an equiv- 
alent bulk of copper, and held in an 
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The Raytheon operat- 
ing-time indicator tube. 


envelope consisting of a magnetic field 
that would constrict the plasma on 
itself.) 

A complete session was in fact de- 
voted to thermonuclear power. Another, 
a panel, was entitled Electronics in 
Space. A more mundane subject that 
would have been equally surprising to 
the old engineer was engineering edu- 
cation. Two sessions were devoted to 


that subject, and another to a related 
one, engineering writing and speech 
Devices that would read books and 
papers, then prepare’ engineering 
abstracts from them, were described, 
as well as an electronic Russian trans- 
later. 

Another complete session was de- 
voted to masers (microwave gas 01 
semiconductor amplifiers) and atomic 
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clocks. One of these—a gas-cell clock 
described by Federal Telephone engi- 
neers—was visualized as “necessary 
equipment on any rocket ship.” 

Luminescent panels for  flat-tube 
television were discussed by Sylvania 
engineers, who pointed out avenues of 
research in that direction and reported 
on progress in producing moving pic- 
tures on such panels, but concluded 
that “major breakthroughs” would be 
needed before luminescent panels could 
be used as TV screens. 


The field of sound ; 

Audio was possibly the livest sub- 
ject at the convention. One complete 
session was devoted to stereophonic disc 
recordings, and another to audio, ampli- 
fier and receiver developments. It was 
at that session that Dr. Peter Gold- 
mark presented his surprise paper on 
the CBS compatible stereo-dise system. 

It resembles the Westrex 45/45 sys- 
tem in general (Dr. Goldmark sug- 
gested that the 45/45 might be con- 
sidered a special case of the CBS 
technique), but avoids some of the 
disadvantages of that system by put- 
ting most of the program into the 
lateral signal fed to the cutter. Only 
a few percent of the total signal re- 
mains for the vertical component. The 
record can be played back perfectly 
(as a monaural recording) with an 
ordinary long-play cartridge. As a 
stereo disc it can be played with any 
45/45 setup, or even with a vertical-— 
lateral cartridge. This last feature 
caused Goldmark to describe it as 
“compatible even with the incompat- 
ible!” Wear—either with a stereo or 
long-play pickup—was stated to be the 
same as with a regular long-play record. 

[Stereo developments at the conven- 
tion were sufficiently important to 
justify a complete article. This is being 
prepared by Mr. Norman H. Crow- 
hurst, and will probably appear in an 
early issue. ] 


Computers and therapeutics 

Biology was one of the important 
subjects. One session was devoted to 
medical electronics and one to biological 
transducers. 

Top item on the medical—biological 
program was an infra-red spectrom- 
eter-computer for analyzing complex 
biochemical mixtures such as hormones. 
The instrument, developed by Inter- 
national Telephone & Telegraph Corp., 
is expected to be of great value in 
cancer research. In analyzing by chem- 
ical methods, one constituent is iden- 
tified and removed from the compound, 
then the process is repeated for an- 
other—a time-consuming and laborious 
process. The new method, explained 
president Henri Busignies of Federal 
Telecommunications Labs (research divi- 
sion of IT&T), is to treat the absorp- 
tion spectrum of the compound as a 
signal and to use the communications 
man’s long experience with mixing and 
unmixing signals to discover not only 
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the components of the compound but 
also their relative quantities. 

A pressure transducer, working on 
the strain-gauge principle, that can 
take measurements of blood pressure 
inside the human heart, at the same 
time bringing back blood samples from 
the heart’s interior, was discussed by 
electronics researchers of the Ford 
Motor Co. laboratory. 

Another paper described the use of 
a Nipkow disc in making biological 
microphotographic measurements, 
still another covered the 
evaluation of the condition 
born fetus. 


and 
electronic 
of the un- 


An electronic postoffice 

Experiments in electronic mail sort- 
ing had been started before last year’s 
convention. This year a whole 
was devoted to the method being tried 
at Ottawa, Canada. Each letter is re- 
addressed by an operator, the new 
address being put on the back of the 
envelope in fluorescent ink. A simple 
code, easily learned by unskilled labor, 
is used. From this point, the various 
sortings for province, city and street 
address or carrier’s route are entirely 
electronic. 

An almost opposite system, which 
handles preliminary sorts only, is 
undergoing experiment at Washington, 
D. C. Letters fed to the electronic 
machine are sorted by states—and a 
few cities. The apparatus reads type- 
written addresses in various sizes of 
type, but cannot as yet read hand- 
written addresses nor those written in 
all capitals. 


session 


Broadcast techniques 

A new concept in the broadcasting 
field was presented by Leonard Kahn, 
developer of a compatible single-side- 
band AM transmission system. De- 
scribed a year ago in the Proceedings 
of the IRE, the system has been tried 
out by several stations, including New 
York’s WMGM and WABC. One side- 
band is greatly reduced in power with- 
out making special receiving techniques 
necessary, as in conventional types of 
single-sideband transmission. The re- 
ception in fringe areas is improved, 
since more power is concentrated in 
the single sideband, and fading—often 
due to interactions between the two 
sidebands—is not so marked. Inter- 
ference can be reduced because of the 
smaller bandwidth of the single-channel 
signal. 

Multiplex transmission received a 
couple of papers. Color TV was repre- 
sented by a few scattered papers at 
different sessions. 


The IRE show 

The exhibition which is so impressive 
a part of the annual meetings was on a 
highly practical level, following last 
year’s pattern of accenting improve- 
ments on existing practice rather than 
strange new equipment. One old-timer 
was heard to murmur that he could 
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SATELLITE TRANSMITTER with 500-mw output is small- 
er than a pack of cigarettes. It weighs less than 3 ounces and takes 
up less than 6 cubic inches of space. Operating at 108 mc, the 
crystal-controlled transmitter uses three transistors. The unit, 
which operates 1% to 4 times as long as existing transmitters, was 
constructed by engineers of the DuKane Corp., St. Charles, IIL, 
under contract to the Naval Research Laboratories. 


GERMANIUM RESISTANCE THER 
MOMETER for measuring temperatures n¢ 
absolute zero is dwarfed by a common pin. T! 
heart of the unit is a tiny bridge of arsenic-dope: 
germanium. The doped germanium presents 
variable resistance to currents flowing through 
Temperature is measured by determining the p: 
tential drop when a small known current 
proximately 10 ua) is passed through the bridgé 


ULTRASONICS Developed at Bell Telephone Labs, the unit ma 
CLE ANS DISHESin this be useful for accurately measuring temperatures i 


Sit. “She unleslets outer space, when mounied in a suitable carri 
machine thoroughly cleans 

dishes, pots and pans in / Ps a 
seconds with sound waves } s > A 
pitched too high for the hu- / as 

man ear to detect. The pro- / 

totype model shown in the 

photo was manufactured by 

Acoustica Associates, Inc., 

Culver City, Calif., and may 

be commercially available 

before the end of the year. 


FIVE-STAGE MODULAR RADIO RECEIVER little bigger than an ordi- 
nary paper clip illustrates a new miniaturization technique. Using micro-modules (see 
photo insert), employing transistors and greatly reduced wiring, a typical missile 
guidance unit’s size and weight could be reduced 90% or more. Developed by RCA 
now under 2-year contract to the Army Signal Corps, the final aim of the project is to 
bring micro-module construction to the point where the weight of a 30-pound airborne 
radio system could be reduced to about 4 pounds, 





L- ENCAPSULATING RESIN 


POWER 

7 TERMINATIONS 

SIGNAL PATH 

TERMINATIONS 
GLASS TRANSISTOR HOUSING 
developed by G-E is the first in glass to 
meet the JETEC-recommended standard 
for low-power transistors. Eventually, 
mass-produced glass transistors may be 
much cheaper than those with metal 

cases. 
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TRANSISTORS 


By LOUIS E. GARNER, JR. 


AST month we examined the early 
stages of the transistor TV re- 
ceiver. We discussed the front 
end, video if strip, video detector 

and video amplifiers. Now we will con- 
tinue our first detailed look at an all- 
transistor TV set. 


Audio if amplifier 

A transistor TV receiver’s audio if 
strip will probably consist of one or two 
stages, with the final stage driving 
a standard FM detector circuit modified 
to use semiconductor diodes in place 
of vacuum tubes. A deluxe receiver 
might use a three- or four-stage audio 
if amplifier, with the last stage or two 
serving as limiters, followed by a con- 
ventional discriminator type FM de- 
tector. 

A two-stage 4.5-mc audio if amplifier 
and ratio detector circuit is shown in 
Fig. 5. Transistors V10 and V11 serve 
as common-emitter amplifiers. Rf tran- 
sistors would be used in these stages, 
with suitable units including surface- 
barrier rf triodes, tetrodes and drift 
types. We have assumed the use of 
p-n-p rf transistors here. 

The 4.5-me signal obtained from the 
video amplifier is link-coupled to if 
transformer T10. A tap is provided on 
this unit’s secondary winding to insure 
a good impedance match to V10’s input 
circuit. Base bias current for the first 
stage is supplied by voltage divider 
R39-R40, bypassed by C31. Emitter 
resistor R41, bypassed by C32, estab- 
lishes a small reverse bias for stage 
stabilization. R42 and C33 form a de- 
coupling filter in V10’s collector circuit. 

Transformer T11 has a tuned prima- 
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ln 
The 


and an untuned stepdown 


ry winding 
secondary. The  primary—secondary 
turns ratio is chosen to provide a good 
impedance match to V11’s base input 
circuit. A tap is provided on the trans- 
former’s primary to provide an opti- 
mum compromise between circuit Q and 
stage gain. 

V11’s base bias is furnished by volt- 
age divider R43—R44, bypassed by C34. 
Unbypassed emitter resistor R45 in- 
troduces a small amount of degenera- 
tion to improve circuit stabilization. 
R46 and C35 form a decoupling filter. 

The amplified audio if signal de- 
veloped across transformer T12’s 
primary is coupled to its center-tapped 
secondary and to coil L13. From here, 
the signal is applied to an FM detector 
which abstracts the audio modulation 
from the FM if carrier. The FM de- 
tector used in Fig. 5 is a modified ratio 
detector, with the customary vacuum- 
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Fig. 5—The audio if strip. Two if amplifiers, and two dic 
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~ HEATHRITS 


gave me my start and I’m still sold!” 


“,.. they are my lowest cost way to real quality and dependability in electronic 
equipment of any kind... 


... The clean, modern styling of HEATHKITS make me proud to own them. They make 
a handsome and useful addition to my workshop. 
. .. Rigid quality standards of components used in HEATHKITS assure me of 
performance equal to or surpassing instruments costing many times more. 


... after assembling a HEATHKIT myself, I know what “makes it tick”. . . I know that 
the thoughtful circuitry design and name-brand components used throughout guarantee 
me years of trouble-free service. 
. .. HEATHKITS cost me half as much as ordinary equipment... and I get so much 
more. In assembling my own instruments I am sure of the quality that goes into them. 
Plus the complete assembly and operating instructions as well as detailed schematics 
that are at my fingertips for future reference.” 


The HEATH TIME PAYMENT PLAN 
aHows you to outfit your whole 
workshop at one time with 
needed test instruments while you 


j 


pay in easy monthly installments 


RADIO-ELECTRONICS 
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PROFESSIONAL OSCILLOSCOPE KIT 

An exciting development in the Heathkit test instrument line 
is the introduction of the Heathkit model OP-i Professional 
Oscilloscope. Emphasizing complete flexibility in any appli- 
cation, the OP-1 features DC coupled amplifiers and also DC 
coupled CRT tube un-blanking. The triggered sweep circuit 
will operate on either internal or external signals and may be 
either AC or DC coupled. The polarity of the triggering sig- 
nal may also be selected, and any point on the wave form 
may be selected for the start of the sweep by using the “trig- 
gering level” control. An automatic position is also provided, 
in which the sweep recurs at a 50 cycle rate, but can be driven 
over a wide range of frequencies with no additional adjust- 
ments. The sweep frequencies are provided by switch-selected 
base rates of 2. and .2 milliseconds/CM, and 20, 2, and 1 
microseconds/CM, in conjunction with a continuously variable 
10 to 1 multiplier. Sweep frequencies are calibrated to within 
10% at all control settings, and the sweep frequency may be 
reduced by adding Capacity to the “ext. cap” binding post on 
the front panel. A SADP2 flat face CR tube is used for ac- 
curate readings on an edge lighted grid screen. A high quality 
conetic-fernetic CR tube shield prevents stray AC fields from 
distorting trace. A 12-position vertical attenuator is calibrated 
in volts-per-CM and the horizontal sweep is calibrated in time- 
per-CM. Prewired terminal boards are used for rapid, easy 
assembly of all critical circuits. Simply install and connect 
the color coded leads. Power supply is transformer operated 
utilizing silicon diode rectifiers and is fused for protection. 
Under development for over a year the OP-1 promises out- 
standing results in any application requiring the use of an 
oscilloscope. 


Laboratory 
Performance At Less 
Than Utility Scope 
Price 


HEATHKIT 
‘64s 


“EXTRA DUTY” 5” OSCILLOSCOPE KIT 


Top quality features at half the cost of ordinary equipment sum up the ad- 
vantages of this popuiar kit. Critical observations in your laboratory or 
shop are handled easily, with clear, sharp patter. displays in every applica- 
tion. Vertical frequency response extends from 3 CPS to 5 me +1.5 db 
—5S db without extra s is down only 2.2 db at 3.58 mc. 


modulation of the beam. Frequency 
is within +1 db from 1 CPS to 200 ke. 
simplified 


through the use of two metal circuit boards and precut, cable wiring harness. 
Shpg. Wt. 22 Ibs. . : 
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HEATHKIT 
OP-1 


oY A 


Here’s the scope you’ve 
been waiting for! 


AVAILABLE AFTER JUNE 15 


A Scope You Will Be 
Proud To Own 


HEATHKIT 
$39°° 


GENERAL PURPOSE 5” OSCILLOSCOPE KIT 

For servicing and routine laboratory work this fine kit is a favorite with 
technicians throughout the country. it incorporates many extras not ex- 
pected at this low price. Features wide vertical amplifier frequency response, 
extended sweep generator operation, and improved stability. Frequency 
response of the vertical amplifier is within + 3 db from 4 CPS to 1.2 mc. 
Vertical sensitivity is .09 volts RMS per inch at | kc. Sweep generator 
functions reliably from 20 CPS to over 150 kc. A modern etched circuit 
board is featured for high stability and reduces assembly time considerably. 
Standard P ts are ted on this board with each position clearly 
marked preventing wiring errors. Both vertical and horizontal amplifiers 
are push-pull types. Uses a SBP! CRT. Provision for external or internal 
sweep or sync, built in 1 V peak-to-peak reference voltage and calibrated 
grid screen. An adjustable “spot shape” contro! is provided to insure a 
sharp trace. Input to the vertical amplifiers is through a step attenuated, 
frequency compensated circuit. The OM-3 is an extremely versatile’ in- 
strument and has a multitude of practical uses in electronic testing fields. 
Particularly useful in alignment of television receivers, for testing audio 
amplifiers and circuits, and checking the quality of modulated RF signals 
in Ham Radio transmitters. Shpg. Wt. 22 Ibs. 














HEATHKIT 
CD-1 


Cash In Now On Color TV 


% 10 VERTICAL COLOR BARS 
% CRYSTAL CONTROLLED ACCURACY 
%& CHOICE OF 6 DIFFERENT PATTERNS 


COLOR BAR AND DOT GENERATOR KIT 


Colored television is now a reality and as the number of these 
sets increase the need for a reliable service instrument is ap- 
parent. Nothing on the market...in this type of generator 
has as many features as the CD-1 at such a tremendous price 
saving. This unit combines two basic color service instruments, 
a color bar generator, and white dot generator in one versatile 
portable unit which has crystal controlled accuracy and stability 
for steady locked-in patterns (requires no external sync leads). 
Color receivers converged with the CD-1 will still be con- 
verged properly on a television program from the station. The 
13-tube circuit has been carefully laid out for ease of assembly 
and provides choice of six different patterns. Produces white- 
dots, cross hatch, horizontal and vertical bars, ten vertical 
color bars, and a new shading bar pattern for screen and back- 
ground adjustments. Variable RF output on any channel from 
2 to 6. Positive or negative video output, variable from 0 to 10 
volts peak-to-peak. Crystal controlled sound carrier with 
off-on switch. Voltage regulated power supply uses long- 
life silicon rectifiers. Kit includes three crystals and test lead, 
plus an information packed instruction manual covering con- 
vergence, and screen and background adjustments of a color 
TV set. Compare with other generators on the market and you 
will see that this instrument is loaded with extras and top 
quality all the way through. Shpg. Wt. 13 Ibs. 


HEATHKIT 
MM-1 


$2995 
High accuracy 
ina 
portable meter 


eae *29°*| 
Viet’ and 


square waves for 
countless uses 


For fast, 
easy alignment 
of TV sets 


20,000 OHMS/VOLT VOM KIT 
This meter is ideal for use in field 


HEATHKIT 
$37?5 
An all-round 


meter of 
many uses 


HANDITESTER KIT 


Small enough to carry with you 
wherever you go, this fine handi- 
tester is ideal for use in portable 
applications when making tests 
away from the work bench or as an 
tra” meter in the service shop, 
the main instruments are oc- 
—S The combination function- 
switch simplifies operation. 

, Measures AC or DC voltage from 
"O10, 30, 300, 1000 and 5000 volts. 


‘Direct current ranges are 0-10 ma 


Very popular with 
and electri- 


RADIO-ELECTRONICS 





wth Low-Cott Dependable Heater QED 


ETCHED CIRCUIT VTVM KIT 


The fact that this instrument is outselling all other VIT'VM’s 

says a great deal about its accuracy, reliability, and overall 

quality. The precision and quality of the components used in 

this VTVM cannot be duplicated at this price through any 

other source. Its attractive appearance as well as its perform- 

ance will make you proud to own it. A large 442” panel meter 

is used for indication, with clear, sharp calibrations for all 

ranges. Front panel controls consist of a rotary function switch 

and a rotary range selector switch, zero-adjust and ohms-ad- 

just controls. Precision 1% resistors are used in the voltage 

divider circuit. An etched circuit board is employed for most 

of the circuitry, cutting assembly time and eliminating the 

possibility of wiring errors. It also assures duplication of lab- V-7A 

oratory instrument performance. This multi-function VTVM 

will measure AC voltage (RMS), AC voltage (peak-to-peak), $2450 

DC voltage and resistance. There are 7 AC (RMS) and DC 

voltage ranges of 1.5, 5, 15, 50, 150, 500 and 1500. In addition ‘ P 
there are 7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400, World s largest selling 
1400 and 4,000. Seven ohmmeter ranges providing multiplying ° 

factors of x 1, x 10, x 100, x 1000, x 10 k, x 100 k and x 1 VIVM kit 
megohm. Center scale resistance readings are 10, 100, 1000, 9200 | P 
10k, 100k ohms, 1 megohm and 10 megohms. A zero-center * aerate poanereen Bec “e map 4 
scale db range is also provided. Battery and test leads included * eames SISTORS EMPLOYED FOR HIG 
with kit. Shpg. Wt. 7 Ibs. 


€. 


— 
$ 50 95 | HEATHKIT 
id “19 Bee *19°° | 


Checks all types of Locate faults quickly Easy -to-build—prewound 
condensers accurately by tracing signals and calibrated coils 


RF SIGNAL GENERATOR KIT 


Save valuable time in aligning RF tuned circuits of 
all kinds with this easy-to-use kit. Also a quick 
way to trace signals in faulty RF, IF and audio 
tube for signal indication and a circuits. Designed for general service applications- 
noise locater cireuit, Ideal for use in AM, the SG-8 covers 160 ke to 110 mc on fundamentals 
in five bands, and from | 10 me to 220 me on cali- 
brated harmonics. The entire oscillator circuit is 
on probe to select either input. Useful for —_ built on a special sub-chassis, using prewound and 
_ checking microphones, phono cartridges, record calibrated coils. No further calibration is required 
~ ghangers, tuners, etc. Makes a handy substitution so it is ready to use as soon as construction is 
s for servicing TV sets at the shop. ee completed. RF output is in excess of 190,000 
microvolts, controlled by both step and continu- 
ously variable controls. Complete with output 
cable and instructions. Shpg. Wt. 8 Ibs. 


om, inc. © Benton Harbor 20, Mich. 
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Beautifully Styled with Plenty of Room 


for the Most Complete Stereo System 


AVAILABLE IN THE FOLLOWING MODELS: 

Model SE-1B—Stereo Equipment Cabinet (birch) 

Model SE-1M—Stereo Equipment Cabinet 
(mahogany) 

Model SC-1BR—Stereo Wing Speaker Enclosure 
(birch—right end) 

Model SC-1BL—Stereo Wing Speaker Enclosure 
(birch—left end) 

Model SC-1MR—Stereo Wing Speaker HEATHKIT 
Enclosure (mahogany—right end) SE-1 

Model SC-1ML—Stereo Wing Speaker 


Enclosure (mahogany—left end) PRICE TO BE 


STEREO EQUIPMENT CABINET KIT 


Imagine! ...Stereophonic sound in your own home. This 
superbly designed cabinet holds all of your hi-fi stereo equip- 
ment and len@§ striking elegance? to'yourlivingtoom. The at- 
tractive gold amd black panels, trim and hardware brilliantly 
highlight the @verall effect. Rich tomed grille cloth, flecked 
in gold and bla¢k, complement the cabinet. The unit has ample 
room provided for an AM-FM tunes, tape deck, stereo pre- 
amplifier, amplifiers, record changer ree@rd storage and 
speakers. Beautifully grained 94” solid core Philippine ma- 
hogany or select birch plywood is used for construction. The 
top features a shaped edge and sliding top panel for easy 
access to the stereo tape deck and stereo preamplifier. Slid- 
ing doors are employed for convenient front access to the 


The Same Superior Performance 
At a New Low Price 


Model HH-1B Birch 
Model HH-1M Mahogany 


Now only $2992: each 


“LEGATO” HI-Fi SPEAKER SYSTEM KIT 


The increasing sales of the Legato has made more economical 
quantity production possible so we are passing the savings on to 
you by you this-magnificent speaker system at a reduced 
ice. Truly a ‘‘queen” among hi-fi speaker systems, the Legato 
ener, opengl re se ey em get 


AVAILABLE AFTER JUNE 30 


changer and record storage compartment. All parts of the 
cabinet are precut and predrilled for simple assembly. The 
speaker wings and center cabinet may be purchased separately 
if desired. Note: the kit is delivered equipped with panels pre- 
cut to accommodate Heathkit components and also blank 
panels to cut out for your own equipment. Measurements of 
the individual component areas follow: tape deck and pream- 
plifier area 20%” L. x 17%” W.x 10” D., record changer area 
21” W. x 16” D. x 9%” H., record storage area 225%” W. x 
144%” H. x 12%” D., speaker wing area (inside) 14” W. x 
29%” H. x 153%4” D., AM-FM Tuner area 2012” W. x 5%” 
H. x 14” D., amplifier (2 areas) 154%” W. x 10%” H. x 
13%” D 


HEATHKIT s 95 OPTIONAL LEGS 


Economical Hi-Fi For Your Home 


“BASIC RANGE” HI-Fi SPEAKER SYSTEM KIT 


True high fidelity performance at modest cost make this basic 
speaker system a spectacular buy for any hi-fi enthusiast. The 
amazing performance of this popular kit is made possible by the 
use of high quality speakers in an enclosure specially designed to 
receive them. The cabinet is a ducted port bass reflex type en- 
closure 11%4” H. x 23” W. x 1134” D. It features an 8” mid range 
woofer to cover 50 to 1600 CPS and a compression-type tweeter 
with flared horn covering 1600.to 12,000 CPS. Both speakers are 
by Jensen. The adjustable flared tweeter horn allows speaker to 


_ be used in either upright or horizontal! position, The cabinet is 


constructed of 4” veneer surfaced plywood suitable for light or 
_ All wood parts are 


> dark finish of your th 
drilled for bly. 
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HIGH FIDELITY STEREO TAPE DECK KIT 

For your unparalleled enjoyment in the world of stereophonic 
sound Heathkit brings you an all new stereo tape deck. This 
tape deck is a precision engineered instrument providing 
monaural record/playback, and stereo playback of prerecord- 
ed tapes. Incorporates three separate heads, erase-record- 
stereo playback (stacked). The mechanical tape deck as- 
sembly is supplied complete. You build only the record and 
playback circuit employing two etched circuit boards for ease 
of wiring. Low noise EF-86 tubes in input stages and efficient 
push-pull bias-erase oscillator insures complete freedom from 
hum and noise in recording and playback, Provision made for 
3% and 7% IPS tape speed selected by a push button. Deck 
handles up to 7” reels of tape. Other features are: provision 
for monitoring tape while recording, built in VU meter for 
proper recording level, pause control for editing tape, “fast 
forward” and “rewind” control. Frequency response at 71% 
IPS tape speed is +2 db from 40 to 12,000 CPS, at 33%4 IPS 
speed 40 to 6,000 CPS. Signal-to-noise ratio is 55 decibels 
with less than 1% total harmonic distortion. NARTB tape 
playback equalization. A safety interlock button prevents 
accidentally switching to record position causing erasure of 
recorded tapes. Shpg. Wt. 33 Ibs. 

Model TR-1C monaural tape deck incorporates all of the 
features described for the model TR-1D with the exception 
of stereo playback. $131.95. 

No. C-TR-1C conversion kit converts model TR-1C to in- 
clude stereo function of model TR-1D. $15.95. 





Preassembled Tape Mechanism... 
You Build Only Electronic Circuit 


AVAILABLE AFTER JU 


AVAILABLE AFTER JUNE 30 


HEATHKIT 
$S-1B 


$999: 


HEATHKIT 
sw-1 fo 


Save Time Rewinding Tape 


HEATHKIT 9 
— 


Fill out the Hi-Fi Range 
of Your SS-2 Speaker 


All The Tools You Need For 
Building Heathkits 


“RANGE EXTENDING” 
SPEAKER SYSTEM KIT 
This is not a complete speaker system in itself, 
but is designed to extend the range of the SS-2. 
The SS-1B uses a 15° woofer and a small super 
tweeter to supply the very high and very low fre- 
quencies to fill out the response of the basic SS-2. 
The SS-2 and SS-1B when used together, form an 


HI-FI 
: “SPEEDWINDER” KIT COMPLETE TOOL SET 
This handy device leaves your tape recorder free A clear illustratio ust how easy Heathkit 
for operation while it rewinds tape at the rate of building is. The pliers, diagonal sidecutters, two 
1200’ in 40 seconds. Prevents unnecessary wear to screw drivers and soldering iron are all the basic 
the tape and recorder by eliminating wear against tools you need for building practically any 
guides and heads. It will handle up to 104%" tape Heathkit. Pliers and sidecutters are equipped with 
reels as well as 800’ reels of 8 and 16 millimeter insulated rubber handles. The American Beauty 


JUNE, 


integrated four speaker system. The SS-2 and SS-1B 
combination provide an overall response of +5 
db from 35 to 16,000 CPS. The kit includes circuit 
for crossover at 600, 1600 and 4,000 CPS. Im- 
pedance is 16 ohms and power rating is 35 watts. 
A control is also provided to limit output of super 
tweeter. The handsome cabinet measures 29” H. x 
23” W. x 17\4” D. Constructed of beautiful 4" 
veneer surface plywood. Complete step-by-step 
instructions make this kit easy to build. No wood- 
working required. Shpg. Wt. 80 Ibs. 


film. A very useful aid to operators of movie 
projection equipment. The Heathkit Speedwinder 
features an automatic shutoff which prevents 
whipping of tape when it has rewound. A manual 
shutoff is also provided. An automatic braking 
device is built in for protection against power 
failure. Driven by a heavy duty four pole motor. 
Handsome cabinet is constructed of furniture 
grade plywood. Step-by-step instructions are 
provided to make this kit easy to assemble even 
by one with no experience. 


soldering iron has a replaceable tip to facilitate 
cleaning. All the tools are of top quality case 
hardened steel for rugged duty and long life. With 
these simple, inexpensive tools in your hand you 
need not be afraid to tackle the most elaborate 
kit. The manual included with this handy kit 
provides you with many useful tips on the use and 
care of your tools. It shows the all important step 
of making proper solder connections. A truly 
worthwhile investment for the beginner in elec- 
tronic kit building. Shpg. Wt. 3 Ibs. 


HEATH COMPANY »* a subsidiary of Daystrom, inc. * Benton Harbor 20, Mich. 
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HEATHKIT 
SP-2 


Model SP-1 (monaural) 
Mode! SP-2 (monaural-stereo) 
Model C-SP-1 (converts SP-1 to SP-2) 


Control both stereo 
channels simply 
and conveniently 


Gee 


Finger-tip controls for 
your operating convenience 


“MASTER CONTROL” PREAMPLIFIER KIT 


Designed as a control center for basic amplifiers the WA-P2 pro- 
vides you with true high fidelity performance for the finest audio 
systems, Five switch-selected inp date a record changer, 
tape recorder, AM-FM tuner, TV receiver, microphone, etc., each 
with level control. Provision is also made for a tape recorder out- 
put. Ideal for “‘remote”’ installations, the WA-P2 features a low 
impedance cathode-follower output circuit allowing greater length 
of output lead. Full frequency response is obtained <onren a1 
db from 15 to 35,000 CPS and will do full justice to the finest avail- 
able program sources. Equalization is provided for records through 
separate turnover and rolloff switches for = RIAA, AES, and 
early 78’s. A special hum balance control allows setting for mini- 





mum hum level. Power for operation ee ‘s 


fier or external source. Shpg. Wt. 7 Ibs. 


MONAURAL-STEREO PREAMPLIFIER KIT 


This expertly designed preamplifier provides all the controls 
required for either standard monaural (single channel) or 
stereo (dual channel) sound reproduction. Features building 
block design... you can start with a basic preamplifier and 
add a second channel for stereo later on, without rewiring. 
Second channel plugs in for fast conversion. The complete 
model SP-2 (stereo) features twelve separate inputs, six on 
each channel with input level controls. Six dual-concentric 
controls consist of: two 8-position selector switches, two bass, 
two treble, two volume level and two loudness controls, a 
scratch filter switch and a 4-position function switch (separate 
on-off switch). The function switch provides settings for ster- 
eo, two-channel mix, channel A or B for monaural use. In- 
puts consist of tape, mike, mag phono and three high-level 
inputs. Tape imput has NARTB equalization and input selec- 
tor provides for RIAA, LP, 78 record compensation. EF86 
tubes are used in the input stages along with hum balance 
controls to assure low hum and noise. Two cathode follower 
outputs with level controls provided in addition to two sepa- 
rate tape outputs for stereo recording. A remote balance con- 
trol with twenty feet of cable allows balancing the stereo sys- 
tem from listening position. Construction is greatly simplified 
through the use of two printed circuit boards (one in each 
channel) and encapsulated printed circuits. The beautiful vinyl 
clad steel cover has leather texture in black with inlaid gold 
design. Built-in power supply. 


$2195 


t HEATHKIT 
“es UA-1 


A low cost 
versatile performer 


“UNIVERSAL” 12-WATT AMPLIFIER KIT 


A true high fidelity performer in every sense of the word, the UA-1 
makes an ideal! basic amplifier for any hi-fi system and is a perfect 
addition to gear your present hi-fi system for stereo sound. Uses 
6BQ5 /EL84 push-pull output tubes for less than 2% harmonic 
distortion throughout the entire audio range (20 to 20,000 CPS) at 
full 12 watt output. The oe eee tight on the chassis 


designed output trans- 
‘ormer provides excellent y and frequency response. Taps 
for 4, 8 and 16 ohm speakers, with switched damping for “unity” 

or “maximum” on the 16-ohm tap. cones tae eoencol is pro- 
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Wath Flexble Hecttkat Coupowoitt GED 


DELUXE AM-FM TUNER KIT 


Outstanding features in both styling and circuitry are com- 
bined in this 16-tube deluxe AM-FM combination tuner to 
bring you the very finest in program sources, for your listening 
enjoyment. Features include three circuit boards for easy con- 
struction and high stability—prewired, prealigned FM front 
end—built-in AM rod antenna—tuning meter—AFC (auto- 
matic frequency control) with on-off switch and flywheel 
tuning. AM and FM circuits are separate and individually 
tuned making it ideal for stereo applications. Cathode follower 
outputs with indi¥idualcontroéls are provided’ for both AM and 
FM. Other features include variable AM bandwidth, 10 kc 
whistle filter, tumed-cascode FM front end, FM AGC and 
amplified AVC for AM. The unique IF limiter design auto- 
matically provides the number of limiting and IF stages re- 
quired for smooth non-flutter reception. The silicon diode 
power supply is extremely cofiséfvatively rated and is fuse 
protected assuring long service life. A tuning meter shows 
when the station is tuned-in for clearest reception on AM or 
FM. Use of three circuit boards greatly simplifies construc- 
tion of circuit, you do only a minimum of wiring. All IF trans- 
formers and coils are prealigned so it will be ready to operate 
as soon as construction is completed. Appearance of this top- 
quality unit is further enhanced by the vinyl-clad steel cover in 
black with inlaid gold design. A multiplex jack is provided 
for addition of converter unit to receive multiplex stereo 
broadcasts on FM. A top dollar value. 


HEATHKIT 
BC-1A 


$25%5 


Wide range broadcast reception 


HIGH FIDELITY AM TUNER KIT 

This AM tuner was designed especially for high fidelity applica- 
tions. It incorporates a special detector using crystal diodes, and 
the IF circuit features broad bandwidth to assure low signal 
distortion. Audio response is +1 db from 20 CPS to 9 kc, with 5 
db of pre-emphasis at 10 kc to compensate for station rolloff. 


Sensitivity and selectivity are excellent and the tuner covers the - 


entire broadcast band from 550 to 1600 kc. Quiet performance is 
assured by a 6 db signal-to-noise ratio at 2.5 uv. Prealigned RF 
and IF coils eliminate the need for special alignment equipment. 
Incorporates AVC, two. outputs, two antenna inputs, and built-in 
y. Ec -d glass slide rule dial for easy tuning. 

in an AM tuner. Shpg. Wt. 9 Ibs. 


AVAILABLE AFTER JUNE 30 


HEATHKIT 


PT-1 





A deluxe AM-FM 
tuner combination 
loaded with extras! 


| HEATHKIT 
FM-3A 


ae 


Enjoy static-free FM entertainment 


HIGH FIDELITY FM TUNER KIT 


FM programming, your least expensive source of high fidelity will 
provide you with years of real enjoyment. This beautifully styled 
FM tuner features broad-banded circuits for full fidelity and better 
than 10 uv sensitivity for 20 db of quieting to pull in stations with 
clarity and full volume. Covers the complete FM band from 88 to 
108 mc. Stabilized, temperature-compensated oscillator assures 
negligible drift after initial warmup. A ratio detector provides 
high-efficiency demodulation without sacrificing hi-fi performance. 
IF and ratio transformers are prealigned, as is the front end tuning 
unit, making special alignment equipment unnecessary. Edge- 
lighted glass slide rule dial for easy tuning. You need not wait to 
have FM in your home at this low price. Shpg. Wt. 8 Ibs. 


NY ae a sabeldiary: of Daystrom, inc. * Benton Harbor 20, Mich. 
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“EXTRA PERFORMANCE” 
55 WATT HI-Fil AMPLIFIER KIT 


Another Heathkit first! An honestly rated high power amplifier 
with many top quality features at less than a dollar per watt. 
Full audio output is conservatively rated at 55 watts from 20 
CPS to 20 ke with less than 2% total harmonic distortion 
throughout the entire range. Unique paired output connections 
permit instant switch selection of “unity” or “maximum” 
damping factors for all 4, 8 or 16 ohm speakers. Each output 
has an optimized current feedback circuit for unity damping 
so that there will be no compromise im performance when 
any of the impedances is used. This current feedback circuitry 
is entirely shorted out when not in use to obtain the highest 
possible damping factor. Features include level control and 
“on-off” switch right on the chassis plus provision for remote 
control from preamp, ete. Famous “bas-bal” circuit conven- 
iently balances EL-34 output tubes. These heavy duty push- 
pull tubes operate into a high quality tapped-screen trans- 
former designed especially for this unit. A 70-volt output on 
the transformer provides for P.A. or large music systems. The 
silicon diode power supply features a protection device that 
controls current until tubes have warmed up, greatly increasing 
service life of all components. The stylish black and gold case 
measures 6” H. x 8%” D. x 15” W. Convenient pilot light on 
the chassis. Thoughtful circuit layout makes this kit easy to 
build. Dollar for watt you can’t beat this buy. Shipped express 
only. Shpg. Wt. 28 Ibs. 





HEATHKIT 


W-7M 





55 watts of hi-fi power at 





only $1 per watt 


% BEAUTIFULLY STYLED IN BLACK AND GOLD 
% UNITY OR MAXIMUM DAMPING 


-4 
cz em. 
al -_ 


HEATHKIT 
"595 


Top-Flight Performance 
for the Critical Listener 


HEATHKIT ‘ 
rm *109°° 


HEATHKIT 
$3975 
Faithful Sound Reproduction 
with Minimum Investment 


Plenty of Reserve Power 
Without Distortion 


“HEAVY DUTY” 70-WATT HI-Fl AMPLIFIER KIT 


Here is an amplifier that will provide the extra 
“push” needed to drive any of the fine speak 


25-WATT HI-Fi AMPLIFIER KIT 


Considered top value in its power class by leading 
ind di research organizations, the W-5M 





systems available today, for truly fine performance 
at any power level. Silicon-diode rectifiers are 
used to assure long life and a heavy duty trans- 
former gives you extremely good power supply 
regulation. Variable damping control provides 
optimum performance with any speaker system. 
Quick change plug selects 4, 8 and 16 ohms or 70 
volt output and the correct feedback resistance. 
Frequency response at | watt is from 5 CPS to 80 
ke with controlled HF rolloff above 100 kc. At 
70 watts output harmonic distortion is below 2%, 
20 to 20,000 CPS and IM distortion is below 1%, 
60 and 6,000 CPS. Hum and noise 88 db below 
full output. Metered balance circuit. Designed 
especially for easy assembly and years of depend- 
yo antag: Shipped express only. Shpg. Wt. 


incorporates all the design features required by 
the super critical listener. Features include a 
specially designed Peerless output transformer and 
KT66 tubes. The circuit is rated at 25 watts and 
will follow instantaneous power peaks of a full 
orchestra up to 42 watts. A “tweeter saver” sup- 
presses high frequency oscillation and a new type 
balancing circuit facilitates adjustment of the 
“dynamic” balance between output tubes. Fre- 
quency response is +1 db from 5 CPS to 160,000 
CPS at 1 watt and within 2 db from 20 to 20,000 
CPS at full 25 watts output. Harmonic distortion 
is less than 1% at 25 watts and 1M distortion is 
1% at 20 watts (60 and 3,000 CPS, 4:1). Hum and 
noise are 99 db below 25 watts for truly quiet per- 
formance. Rich black and gold colored styling. 
Shipped express only. Shpg. Wt. 31 Ibs. 


20-WATT HI-Fl AMPLIFIER KIT 


This fine amplifier will amaze you \fith its out- 
standing performance. It features a true Williamson 
circuit with extended frequency response, low dis- 
tortion, and low hum levels. Enjoy true hi-fi with 
only a minimum investment compared to other 
units on the market. 5881 tubes and a special 
Chicago-Standard output transformer are em- 
ployed to give you full fidelity at minimum cost. 
Frequency response extends from 10 CPS to 100 kc 
within +1 db at 1 watt assuring you of full cover- 
age of the audio range. Clean, clear sound am- 
plification takes place in circuits that hold harmonic 
distortion at 1.5% and 1M distortion below 2.7% 
at full 20 watt output. Hum and noise are 95 db 
below full output. Taps on the output transformer 
are at 4, 8 or 16 ohms to match the speaker system 
of your choice. An outstanding performer, this 
investment will bring you years of listening enjoy- 
ment. Shipped express only. Shpg. Wt. 28 Ibs. 


All basic amplifiers recommended for use with model WA-P2, SP-1 or SP-2 preamplifiers 


RADIO-ELECTRONICS 





JUNE, 


“BOOKSHELF” 12-WATT AMPLIFIER KIT 

The model EA-2 combines eye-pleasing style and color with 
many extra features for high quality sound reproduction. This 
fine amplifier provides full range frequency response from 20 
to 20,000 CPS within +1 db. Harmonic distortion is less than 
1% at full 12 watt output over the entire range (20-20,000 
CPS). IM distortion is less than 1.5% at 12 watts with low 
hum and noise. Miniature tubes are used throughout the ad- 
vanced circuitry, in¢luding EL84 output tubes in a push-pull 
tapped-screen output circuit using a special designed output 
transformer. Transformer has taps at 4, 8 and 16 ohms. The 
model EA-2 has its own built-in preamplifier with provision 
for three separate inputs, mag phono, erystal phono and tuner. 
The mag phono input features RIAA equalization. Separate 
bass and treble controls are provided with boost and cut action. 
A special hum-balance control assures quiet operation. The 
luxury styled cabinet has a smooth simulated leather texture 
in black with inlaid gold design and is constructed of vinyl 
plastic bonded to steel. It resists scuffing, wear, abrasion, and 
chemicals. The front panel features brushed-gold trim and 
buff knobs with gold inserts for a very pleasing appearance. 
An amber neon pilot lamp indicates when the amplifier is on. 
Cabinet measures 124%” W. x 334,” D. x 4%” H. making it 
suitable for use on a bookshelf, end table, etc. High quality 
is emphasized throughout for performance matching ampli- 
fiers costing many times more. Shpg. Wt. 15 Ibs. 
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HEATHKIT 


EA-2 





Combines beauty, style 





and quality 


% LESS THAN 1% DISTORTION AT FULL OUTPUT OVER 
ENTIRE AUDIO RANGE. 


% BUILT-IN PREAMPLIFIER 


HEATHKIT 
AV-3 


32995 


HEATHKIT 
AW-1 


$2950 


A Bargain Package of 
Power and Performance 


GENERAL-PURPOSE 20-WATT AMPLIFIER KIT 


The A9-C combines a preamplifier, main amplifier 

and power supply all on one chassis providing a 

compact unit to fill the need for a good high fi- 

delity amplifier with a moderate cash investment. 

Designed primarily for home installations, it is 

also capable of fulfilling P.A. requirements. The 
section features 


tions. A fine unit with which to start your hi-fi 
system. Shpg. Wr. 23 Ibs. 


1958 


Invaluable for 
Hi-Fi Testing 


AUDIO VTVM KIT 


Critical AC voltage measurements are made easy 
with this high quality vacuum tube voltmeter 
which emphasizes stability, broad frequency re- 
sponse and sensitivity. Features large 44%" 200 
microampere meter, with increased damping in 
the meter circuit for stability in low frequency 
tests. Extremely high voltage range handles meas- 
urements from a low value of | millivolt to a 
maximum of 300 volts. AC (R MS) voltage ranges 
ate: 0-.01, .03, .1, .3, 1, 3, 10, 30, 100 and 300 
volts. Db ranges cover —52 to +52 db. Employs 
1% precision multiplier resistors for maximum 
accuracy. 


1,000 Frequency response 
_ from 10 CPS to 200 ke. Shpg. Wt. 6 Ibs. 


Measure Exact 
Power Output 


AUDIO WATTMETER KIT 


Here is a fine meter to accurately measure output 
wattage. Five power ranges cover 0-5 mw, 50 mw, 
500 mw, 5 w and 50 w full scale. Five switch se- 
lected db ranges cover —10 db to +30 db. All 
indications are read directly on the large 44%" 200 
ua meter. Frequency response is £1 db from 10 
CPS to 250 kc. External or internal load resistors 
are selected with convenient frent panel switch. 
Non-inductive load resistors are built in for 4, 
8, 16 or 600 ohms impedance. Precision multiplier 
resistors are used for high accuracy and incorpo- 
fates a crystal diode bridge for wide-range fre- 
quency response. Modern styling and convenient 
front panel design. Cabinet is ventilated to allow 
efficient cooling of load resistors. Shpg. Wt. 7 Ibs. 


_ HEATH COMPANY «© a subsidiary of Daystrom, inc. © Benton Harbor 20,Mich. 
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HEATHKIT 


CE-1 


CONTEMPORARY 
Model CE-1B Birch 
Model CE-1M Mohogany 


. 


TRADITIONAL 
Model CE-1T Mahogany 


Combine all your Hi-Fi equipment 


in this attractive cabinet 


CHAIRSIDE ENCLOSURE KIT 


This Chairside Enclosure lets you combine all of your hi-fi 
equipment into one compact control center and, at the same 
time add a beautiful piece of furniture to your home. The 
CE-1 is designed to house the AM and FM tuners (BC-1A 
and FM-3A) and the WA-P2 preamplifier along with the 
majority of record changers which will fit into the space pro- 
vided. Adequate room is available in the rear of the unit to 
house any of the Heathkit amplifiers designed to operate with 
the WA-P2. The enclosure is flexible enough to give you a 
large choice in component installation. If only one tuner and 
the preamplifier are used, the two units cam be installed in the 
tilt-out drawer, or if more convenient, either unit can be placed 
in the space provided in front of the changer compartment. 
The tilt-out shelf can be installed on either right or left side 
and the lift-top lid is similarly designed to lift from either side 
depending on your choice during construction! Good ventila- 
tion is achieved through appropriately placed slots in the 
bottom and back of the enclosure. Overall dimensions are 
18”W. x 24” H.x 35%” D. The changer compartment meas- 
ures 17%” L.x 16” W.x 9%” D. All parts are precut and 
predrilled for easy assembly and attractive hardware is sup- 
plied to match each style. The contemporary cabinet is avail- 
able in either mahogany or birch and the traditional cabinet 
is available in mahogany only. Furniture grade plywood can 
be finished to your taste. Shpg. Wt. 46 Ibs. 


‘34% 
Your own source of 
Hi-Fi audio signals 


The model AG-9A is “made to order” for high 
fidelity applications, and provides quick and ac- 
curate selection of low-distortion signals from 1 


HEATHKIT 
AA-1 se 


3 Audio test instruments 
in one compact unit 


Complete high fidelity testing facilities are yours in 
the AA-I. It combines the functions of three 
) ;an AC VTVM, audio watt- 


: fanges are: .15 mw, 1.5 mw, 15 
150 mw, 1.5 w, 15 w and 150 w. IM scales 
; 3%, 10%, 30% and 100%, full . 


EATHKIT 
; te s4g*° 


Check amplifier 
distortion quickly 


generator, will accurately measure harmonic dis- 
tortion at any or all frequencies between 20 and 
20,000 CPS. Distortion is read on pane! meter in 
ranges of 0-1, 3, 10, 30 and 100% full scale. Full 
scale voltage ranges of 0-1, 3, 10 and 30 volts are 
provided for the initial reference settings. Signal- 
measured on a separate meter 

db. Features high input im- 

ohms) and 1% precision resis- 

tors in the VTVM voltage divider circuit for excel- 
lent sensitivity ‘High quality com- 
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JUNE, 


TRANSISTOR PORTABLE RADIO KIT 


The overwhelming sales of this outstanding transistor portable 
have made a substantial price reduction possible... in addi- 
tion, an all new plastic molded case adds the finishing touch to 
the exceptional circuitry. Six name-brand (Texas Instrument) 
transistors are used for extra good sensitivity and selectivity. 
The 4” x 6” PM speaker with heavy magnet provides excellent 
tone quality. Use of this large speaker and roomy chassis make 
it unnecessary to crowd components adding greatly to the ease 
of construction. Bkansférmersarelprealigned@iso itis ready for 
service as soon a@$\construction is completed, A touchup in 
alignment is easily accomplished on @ station by following 
simple instructions im manual. Alignment tool furnished. Has 
built-in rod-typé antenna for reception im all Tocations. Six 
standard size “ID” flashlight cells are used for @xtremely long 
battery life (between 500 and 1000 hours) amd they can be 
purchased almost anywhere. Cabinet is two-tone blue molded 
plastic with pull-out carrying handle. Dimensions are 94%” L. 
x 7%” H. x 4” D. Shpg. Wt. 6 Ibs. 


Model XR-1-L: Identical to XR-1-P except in genuine leather 
case. Rich, warm sun-tan tone. Leather carrying strap included. 
Shpg. Wt. 7 Ibs. 


Leather Case: can be purchased separately if desired. Fits all 
XR-1P’s and XR-1’s. No. 93-1. Shpg. Wt. 3 Ibs. $6.95. 


95 HEATHKIT 
7 


HEATHKIT 
CT-1 


$54°5 


Test condensers right 
in the circuit 


Pin-point your 
exact location 


oi 
on 
: 
: 


1958 





HEATHKIT 


XR-1-P 








MODEL XR-1-L 


$3495 


Newly designed plastic 
case ... new low price! 


% 4” X 6” SPEAKER FOR “BIG SET 


TONE 


*% LONG BATTERY LIFE (500 to 1000 Hours) 


esl 


HEATHKIT 95 
+3525, 


(6 volt model FD-1-6) 
(12 volt model FD-1-12) 


Detects 
gas fumes 


FUEL VAPOR DETECTOR KIT 


Protect your boat and passengers 
against fire and explosion with one 
of these fuel vapor detector kits. 
Indicates the presence of fumes on a 
three-color “‘safe-dangerous” meter 
scale and immediately shows if it is 
safe to start the engine. A pilot lamp 
shows when the detector is operat- 
ing. Easy to build and install, even 
by one not having previous expe- 
rience. from your boat 


_ battery. The kit is complete with 


HEATHKIT 
MC-1 
$42" 


Save your 
boat batteries 


MARINE CONVERTER KIT 


Charge 6 or 12 volt batteries with 
this marine converter and battery 
charger. A panel mounted 25 am- 
pere meter continuously monitors 
the charging current. Moisture and 
fungus proofed for rugged marine 
use, Convection cooling prevents 
unsafe temperature rise. The MC-1 
has no moving parts, tubes nor 
blowers to wear out or break. Mount- 
ing brackets are supplied for easy 
installation on any boat. Ideai for 
keeping batteries fully charged or to 
supply extra current for appliances, 
Shpg. Wt. 16 Ibs. 
















































HEATHKIT 


TX-1 





Complete Versatility for Top - 
Notch Amateur Communications 


%& NEWLY DESIGNED VFO—ROTATING SLIDE RULE DIAL 
%& MODERN STYLING—PROVISION FOR SSB ADAPTER 





EATHKIT 
$3595 
An Ideal 
Code Transmitter 





DX-20 CW TRANSMITTER KIT 

Designed especially for CW work, the DX-20 
features high efficiency at low cost. An ideal rig 
for the novice or advanced-class CW operator. 
Plate power input ‘is 50 watts, and covers 80, 40, 
20, 15, 11 and 10 meters with single knob band- 
switching. Features: a single 6DQ6A tube in the 
final amplifier stage and a 6CL6 as a crystal oscil- 
lator. Pi network output circuit matches various 
antenna impedances between 50 and 1000 ohms 
and reduces harmonic output. Top-quality parts 
are featured throughout, including “‘potted” trans- 
formers, etc., for long service life. Complete shield- 
ing to minimize TVI. Removable metal pull-out 
plug on left end of cabinet provides access for 
crystal changing. Very easy to build with complete 
instructions supplied. Shpg. Wt. 19 Ibs. 


E T 
189° 

You’ll be Proud to Own 
This Outstanding Performer 


DX-100 PHONE AND CW TRANSMITTER KIT ~ 
Well known for its high quality and fine per- 
formance the DX-100 features a built-in VFO, 
modulator, and power supply, complete shielding 
to minimize TVI, and a pi network coupling to 
match impedances from 50 to 600 ehms. RF out- 
put is in excess of 100 watts on phone and | 20 watts 
on CW, for clean strong signals on all ham bands 
from 10 to 160 meters. Single knob bandswitching 
and illuminated VFO dial and meter face add real 
operating convenience. RF output stage uses a pair 
of 6146 tubes in parallel, modulated by a pair of 
1625's. High quality components are used through- 
out, such as potted transformers, silver-plated or 
solid coin silver switch ter ls, alumi 


“APACHE” HAM TRANSMITTER KIT 


Fresh out of the Heath Company laboratories, the brand-new 
“Apache” model TX-1 ham transmitter features modern styl- 
ing and the latest in circuitry for extra fine performance. The 
“Apache” is a high quality transmitter operating with a 150 
watt phone input and 180 watt CW input. In addition to CW 
and phone operation, built-in switch selected circuitry pro- 
vides for single-sideband transmission through the use of a 
plug-in external adapter. These SSB adapters will be available 
in the near future. A compact, stable and completely redesigned 
VFO provides low drift frequency control necessary for SSB 
transmission. A slide rule type illuminated rotating VFO dial 
with vernier tuning provides ample bandspread and precise 
frequency settings. The bandswitch allows quick selection of 
the amateur bands on 80, 40, 20, 15 and 10 meters. (11M 
with crystal control). This unit also has adjustable low level 
speech clipping and a low distortion modulator stage employ- 
ing two of the new 6CA7/EL-34 tubes in push-pull class AB 
operation. Time sequence keying is provided for “chirpless” 
break-in CW operation. The final amplifier is completely 
shielded for greater TVI protection and transmitter stability. 
Die-cast aluminum knobs and front panel escutcheons add to 
the attractive styling of the transmitter. Pi network output 
coupling matches antenna impedances between 50 and 72 
ohms. Shpg. Wt. 115 Ibs. 


$50.00 deposit required on C.O.D. orders. Shipped motor freight unless other- 
wise specified. 


HEATHKIT 
$649 
Phone & CW Facilities 
at Low Cost 





DX-40 PHONE AND CW TRANSMITTER KIT 

An outstanding buy in its power class the DX-40 
provides both phone and CW operation on 80, 40, 
20, 15, 11 and 10 meters. A single 6146 tube is used 
in the final amplifier stage to provide full 75 watt 
plate power input on CW, or controlled carrier 
modulation peaks up to 60 watts for phone opera- 
tion. Modulator and power supplies are built in 
and single-knob bandswitching is combined with 
the pi network output circuit for complete operating 
convenience. Complete shielding to minimize TVI. 
Provision is made for threecrystals. A four-position 
switch selects any of the three crystals or a jack for 
external VFO. Crystal sockets are reached through 





dissipating caps on the final tubes, copper plated 
~ chassis, etc. Shpg. Wt. 107 Ibs. 


heat access door in rear of cabinet. High quality 
D’Arsonval movement panel meter. Shpg. Wt. 
25 Ibs. 


$50.00 deposit required on C.O.D. orders. Shipped 


motor freight unless otherwise specified. 





RADIO-ELECTRONICS 


“MOHAWK” HAM RECEIVER KIT 


Here is a ham receiver that any radio operator would be 
proud to own. The “Mohawk” has all the functions required 
for high quality communications with clear, rock-steady re- 
ception on all bands. This 15-tube receiver features double 
conversion with IF’s at 1682 kc and 50 ke and covers all of 
the amateur frequencies from 160 through 10 meters on 
seven bands with an extra band calibrated to cover 6 and 2 
meters using a converter. Receiver accommodations are pro- 
vided for theseyeonverters which»will be available’in Heathkits 
soon. The “Mohawk” is specially designed for single-sideband 
reception with ¢rystal controlled oscillators for upper and lower 
sideband selection. A completely preassembled, wired and 
aligned front end oil assembly assures ease of construction 
and top performance of the finished unit. Other features in- 
clude five selectivity positions from 5 ke to $00 CPS, bridged 
T-notch filter for maximum heterodyne rejection, and a built- 
in 100 ke crystal calibrator. The set provides a 10 db signal- 
to-noise ratio at less than 1 microvolt input. Front panel 
features S meter, separate RF, IF and AF gain controls, T- 
notch tuning, T-notch depth, ANL, AVC, BFO, bandswitch, 
tuning, antenna trimmer, calibrate set, calibrate on, CW- 
SSB-AM, receive-standby, upper-lower sideband, selectivity, 
phone jack and a wide band rotating slide rule type vernier 
tuning dial with easy to read calibrations. Shpg. Wt. 90 Ibs. 


$50.00 required on C.O.D. orders. Shipped motor freight unless otherwise 
specified. 


HEATHKIT 
8° 


a 


Get Proper Match 
Between Transmitter 
and Antenna 


BALUN COIL KIT 

Unbalanced coax lines used on the 
most modern transmitters can be 
matched to balance lines of either 
75 or 300 ohms impedance by using 
the model B-1 Balun Coil Kit. Can 
be used with transmitters and re- 


frequency 

meters, and will handle power inputs 
up to 200 watts. Cabinet size is 10° 
square by 5” D. and may be located 


Measure Standing 
Wave Ratio 


REFLECTED POWER METER KIT. 
The match of your antenna trans- 
mission system can be checked by 
measuring the forward and reflected 
power or standing wave ratio from 
ist to 6:1 with this fine unit. De- 
signed to handle a peak power of 
well over 1 kilowatt of energy the 
AM-2 may be left in the antenna 
system feed line at all times. Band 
coverage is 160 meters through 2 
meters. Input and output imped 

for 50 or 75 ohm lines. No external 
power required for operation. Cabi- 
net size is 7%" x4le" x 4%". Shpg. 
Wt. 3 Ibs. 








HEATHKIT 
RX-1 


Now in Kit Form a Top 


Quality Ham Band Receiver 


% PREWIRED AND ALIGNED FRONT END COIL ASSEMBLY. 
% CRYSTAL CONTROLLED OSCILLATORS FOR DRIFT- 


FREE RECEPTION. 


HEATHKIT 


‘23° 


VX-1 


Eliminates Hand 
Switching 


ELECTRONIC VOICE CONTROL KIT 
This unique device allows you to 
switch from receiver to transmitter 
merely by talking into your micro- 
phone... you get the advantage of 
“telephone-type conversation” as in 
single sideband but with regular AM 
transmission. The unit is adjustable 
to all conditions by sensitivity con- 
trols provided. A variable time delay 
control changes the “hold” time. 
Provision is made for receiver and 
speaker connections and also for a 
117 voltantenna relay. Built-in power 
supply. Complete instructions pro- 
vided. Shpg. Wt. 5 Ibs. 


HEATHKIT 
PM-1 


$145 


Quick Check of 
Transmitter Operation 


RF POWER METER KIT 

This self contained unit requires no 
power for operation. You simply 
place it close to the transmitter 
antenna to sample the RF field which 
is then indicated on the panel meter. 
Operates with any transmitter having 
an output frequency between 100 kc 
and 250 mc, regardless of power. 
Sensitivity is 0.3 volts R MS full scale, 
and a special contre! on the panel 
allows for further adjustment of the 
sensitivity. Measures 34" W. x 6%" 
L. x 2° D. An easy way to put your 
mind at ease concerning transmitter 
operation. Shpg. Wt. 2 Ibs. 


HEATH COMPANY «© a subsidiary of Daystrom, inc. ¢ Benton Harbor 20, Mich. 
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DUAL-CHASSIS 20 WATT HI-FI 
AMPLIFIER KIT 


Model W3-AM 
(Shpg. Wt. 29 Ibs.) 
+4975 


BROADCAST BAND RADIO KIT 


5 = -- 4 ge 
Model XO-1 Mode! QF-1 


(less cabinet) 


Model BR-2 
(Shpg. Wt. 10 Ibs.) 


GRID DIP METER KIT 


Model GD-1B8 


ae Wr. 4 Ibs.) 

Z #21" 
‘i 
-~ 


ISOLATION TRANSFORMER KIT 


Model IT-1 
(Shpg. Wt. 9 Ibs.) 


$16°° 


DIRECT-READING CAPACITY 
METER KIT 


Model CM-1 
(Shpg. Wt. 7 Ibs.) 


$2950 


CATHODE RAY TUBE 
CHECKER KIT 


Mode! CC-1 
(Shpg. Wt. 10 Ibs.) 


$24": 


12” UTILITY SPEAKER 


‘ 


Mode! 401-6 
(Shpg. Wt. 7 Ibs.) 


$750 


ELECTRONIC CROSSOVER KIT 


(Shpg. Wt. 6 Ibs.) 


VIBRATOR POWER SUPPLY KIT 


6 volt Model VP-1-6 
12 volt Model VP-1-12 
(Shpg. Wt. 4 Ibs.) 
$795 
pn 


Cap, 


ELECTRONIC SWITCH KIT 


Model S-3 
(Shpg. Wt. 8 Ibs.) 


TUBE CHECKER KIT 


Model TC-2 
(Shpg. Wt. 12 Ibs.) 


LABORATORY RF 
GENERATOR KIT 


Ae ms 


Mode! LG-1 
(Shpg. Wt. 16 Ibs.) 


$48°5 4 


ts 


ALL-BAND RADIO KIT 


Model AR-3 
(Shpg. Wt. 12 Ibs.) 


$2995 


{less cabinet) 


“Q” MULTIPLIER KI 


(Shpg. Wt. 3 Ibs.) 


VARIABLE FREQUENCY 
OSCILLATOR KIT 


Model VF-1 
(Shpg. Wt. 7 Ibs.) 


$1950 


REGULATED POWER SUPPLY KIT 


Model PS-3 
(Shpg. Wt. 17 Ibs.) 


$355° 


EASY TIME PAYMENTS 
AVAILABLE FOR YOUR 
CONVENIENCE . .. 


Any order totaling $90 or more can 


be paid for in small monthly pay- 


ments (send for complete details). 


“Q” METER KIT 


Model QM-1 
(Shpg. Wt. 14 Ibs.) 


CRYSTAL RADIO KIT 


Model CR-1 
(Shpg. Wt. 3 Ibs.) 


$725 


“AUTOMATIC” CONELRAD 
ALARM KIT 


Model CA-1 
{Shpg. Wt. 4 Ibs.) 


$1395 


PROFESSIONAL RADIATION 
COUNTER KIT 
Model RC-1 
(Shpg. Wt. 8 Ibs.) 


$79°5 


VOLTAGE CALIBRATOR KIT 


Model VC-3 
(Shpg. Wt. 4 Ibs.) 


$1250 


RESISTANCE SUBSTITUTION 
BOX KIT 
Model RS-1 
(Shpg. Wt. 2 Ibs.) 
$550 


CONDENSER SUBSTITUTION 
BOX KIT 

Model CS-1 
(Shpg. Wt. 2 Ibs.) 


$550 


DECADE CONDENSER KIT 
Model DC-1 
(Shpg. Wt. 3 Ibs.) 


$465° 


DECADE RESISTANCE KIT 
Mode! DR-1 
(Shpg. Wt. 4 Ibs.) 


$195° 


RADIO-ELECTRONICS 





PORTABLE TUBE CHECKER KIT TV PICTURE TUBE TEST ADAPTER’ BINDING POST KIT BATTERY TESTER KIT 
FOR TC-2 AND TC-2P 


Model TC-2P 4 
(Shpg. Wt. 15 ibs.) V3 nace tis 
(Shpg. Wt. 2 Ibs.) 
Model 355 6 Medel 362 
(Shpg. Wt. 1 Ib.) / T cs, \ (Shpg. Wt. 1 Ib.) $g5o 
+ “ 1) 


$3.45° $450 $goo 





ELECTRONIC IGNITION SCOPE PROBES VTVM PROBES ENLARGER TIMER KIT 
ANALYZER KIT Scope Demodulator Probe Kit rs 30,000 Volt DC HV 


MODEL IA-1 Model 337-C | | elt” Probe Kit No. 336 
8 (Shpg. Wt. 20 Ibs.) (Shpg. Wt. Dib.) | Shpg. Wt. 2 Ibs. $4.50 
= $350 Etched C RF 
tche ircuit 
$59°5 y Probe Kit No. 309-C 
Shpg. Wt. 1 Ib. $3.50 
Low Capacity Probe Kit « 


Model 342 ! Peak-to-peak Voltage ae tenis 
i Model ET- 
Shpg. Wt. 1 Ib. A | ) = ( ) Probe Kit No. 338-C $ 50 
(Shpg ) ‘ Shpg. Wt. 2 Ibs. $5.50 (Shpg. Wt. 3 Ibs.) ll 


$350 


IMPEDANCE BRIDGE KIT “LOW RIPPLE” BATTERY ELECTRONIC ANALOG 
ELIMINATOR KIT COMPUTER KIT 


; Full Computer Group C , ) 
<> wraTeurts 
ea, §=Catalog pay 
J 3 a) 
; Send for this F ee tj) — 
oe . informa- a 


tive booklet — ———— 


Model 1B-2A $5950 Model BE-5 $39°5 : cribing these and many other 
(Shpg. Wt. 12 Ibs.) (Shpg. Wt. 21 Ibs.) Write for free folder. t-yours j 


ORDER DIRECT BY MAIL... from the 
WORLD’S LARGEST MANUFACTURER 


OF ELECTRONIC INSTRUMENTS IN KIT FORM 
Save ¥% or more over equivalent ready-made products by 
buying direct and assembling them yourself. You gain price- 
less knowledge through complete and informative construc- 
tion manuals. 





ORDER 7 — te 
[] Parcel Post 
E=4 LA PS 4 Address. . Z CO Express 
C] Freight 


NOTE: All prices and speci- City & Zone —State_ - [] Best Way 


fications subject to change (PLEASE PRINT) 
without notice. 











Enclosed find ( ) check ( ) QUANTITY ITEM 
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Fig. 7—The syne separator uses two p-n-p transistors and a crystal diode to do 
its job. 


(Continued from page 59) 
for home use (such as large consoles). 

The circuit of a typical audio ampli- 
fier section is given in Fig. 6. This 
amplifier consists of two common- 
emitter “gain” stages driving a com- 
mon-emitter push-pull output amplifier 
which, in turn, drives a PM speaker. 
All transistors are p-n-p units. 

In operation, the audio signal ob- 
tained from the ratio detector is 
coupled through impedance-matching 
transformer T13 to V12’s input cir- 
cuit. Potentiometer R52, across T13’s 
secondary winding, serves as a volume 
control. Base bias for the first stage is 
supplied by voltage divider R50-R51, 
bypassed by C40. Emitter resistor R53, 
bypassed by C41, insures stable oper- 
ation. R54 is V12’s collector load. 

The amplified audio signal appearing 
across R54 is coupled through capaci- 
tor C42 to V13’s base. This stage’s base 
bias current is supplied by voltage 
divider R55-R56, bypassed by C43. An 
unbypassed emitter resistor, R57, is 
provided to do a threefold job—it 
stabilizes stage operation, reduces dis- 
tortion by introducing a small amount 
of degeneration and increases V13’s 
input impedance. Driver transformer 
T14 matches V13 to the push-pull out- 
put stage. A stepdown turns ratio is 
used here. 

Transistors V14 and V15, together, 
form the power output stage. Base 
bias current for these transistors is 
furnished by voltage divider R58—R59. 
Small unbypassed emitter 
R60 and R61 minimize the effects of 
differences between V14 and V15 and 
thus insure balanced operation. Finally, 
the amplified output signal is coupled 
through output transformer T15 to 
the loudspeaker’s voice coil. 


resistors 


Sync separator 
Many types of transistor pulse-shap- 
ing, clipping and amplifying circuits 
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have been developed for use in military 
equipment and in electronic computers. 
Thus, the problem of sync-pulse separ- 
ation is a relatively minor one. Chances 
are that a commercially manufactured 
TV receiver will employ a one- or two- 
stage sync separator, using high-speed 
switching or rf transistors in these 
stages. The schematic of a typical sync 
separator is given in Fig. 7. This circuit 
includes an impedafice-matching com- 
mon-collector amplifier (V16) and com- 
mon-emitter syne separator (V17). 
Both stages use p-n-p’s. 

In operation, the video signal ob- 
tained from the video amplifier is cou- 
pled through dc blocking capacitor 
C27 to V16’s base circuit (waveform is 
shown in Fig. 8). Base bias current for 
this stage is provided by voltage di- 
vider R62—R63, with resistor R64 acting 
as the emitter load. The use here of a 
common-collector amplifier minimizes 
loading on the video amplifier. As the 


Courtesy of Motorola, Inc. 

Fig. 8—Waveforms at V16’s base; (top) 

60-cycle sweep; (bottom) 15,750-cycle 
sweep. 


reader may recall, a common-collector 
circuit, in contrast to the more popular 
common-emitter -configuration, has a 
high input impedance. The signal ap 
pearing across R64 (see Fig. 9) 
coupled through de blocking capacitor 
C44 to V17’s base input circuit. 

V17 is biased so that it is driven to 
collector-current saturation by the 
peaks of the applied video signal. Thi 
establishes the amplitude of the 
pulses developed across collector 
resistor R71 at a relatively fixed value 
and, to some extent, clips off noise peaks 
of greater amplitude than the 
pulses. This. saturating action is 
achieved, even with comparatively weak 
input signals, by using a combination 
bias voltage which includes fixed and 
variable components. A fixed bias is 
applied by voltage divider R65—R66, 
and a variable bias is developed in the 
emitter circuit, appearing across R67 
The latter bias, in turn, depends on 
collector current and the ratio of 
bleeder resistor R68 and emitter re 
sistor R67, R69, R70, C46 and D3 im 
prove the circuit’s immunity to noise 
signals while, at the same time, pro 
viding optimum separation of vertical 
sync pulses. 

To see how this noise-immunity cir- 
cuit works, let us first consider the 
circuit’s operation when handling nor 
mal (noise-free) syne pulses. Under 
these conditions, emitter current biases 
diode D3 in its low-resistance (or con 
ducting) direction, permitting R69 
R70 and C46 to become part of the 
emitter-to-ground circuit. In_ effect, 
C46, a fairly large capacitor, is shunted 
across C45, and the emitter bias cir- 
cuit has a fairly long time constant 
This permits optimum separation of the 
broad, low-frequency vertical 
pulses. 

If a high-amplitude noise si 
applied to the stage, D3 is still 
in its forward (conducting) 
and the action is as before. However, 
under these conditions, C46 can charge 
to a peak voltage higher than that to 


peak 


load 


sym 


sym 


gnal is 
biased 


direction 


Courtesy of Motorola, Inc 

Fig. 9—In some transistor receivers, this 

waveform will be present at V16’s base; 

(top) 60-cycle sweep; (bottom) 15,750- 
cycle sweep. 


RADIO-ELECTRONICS 





C4 


, 
‘ 


THE HARKNESS Mode 


Model C34 


USE THIS FORM TO ORDER YOUR PLANS 


Now you can build this most popular JBL en- 
closure from detailed production prints which 
include a complete list of materials, all dimen- 
sions, and instructions for assembly. P 


JUNE, 1958 


BUILD 
YOUR 
OWN JBL 
ACOUSTICAL 
»» ENCLOSURE 


175 DLH 


high fidelity can give you... 


full range, rich €a 
JBL Signature loudspeakers mounted in an acoustical 
enclosure you make with your own hands. Reward your painstaking craftsmanship 
with speakers designed for the perfectionist. JBL Signature units, such as the Model 
D130, are acknowledged by foremost authorities to be the finest made. The D130 is 
the only 15” extended range speaker made with a 4” vo t is unsurpassed in 
efficiency and transient-handling ability. The JBL Model gives you smooth, 
crisp reproduction of frequencies above 1200 cps. The S equipped with an 
acoustical lens, an exclusive JBL development, for even distribution of highs over 
a 90° solid angle. Any speaker, if it is to give you accurate | eproduction, must 
be mounted in a properly engineered acoustical enclosure 


BUILD AJBL BACK-LOADED FOLDED HORN 
Designed specifically for the JBL D130, the JBL back-loaded f 
the most widely-used enclosure of its type ever manufactured 
tively smali—iless than 40” in its greatest dimension—and yet 
within, is an exponentially tapered horn path with an effective len 
horn adds an octave of accurate, clean, deep down bass. There 

the horn: Model C34 stands vertically and may be placed ir 
placement is not required. Model C40; the Harkness, is a | 
independent of wall or corner for proper functioning. Prints designed for direct, 
simple, clear instruction, and time-saving construction. (¢ s three dollars per set. 
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ound from precision 


ded horn is probably 
The cabinet is rela- 
ingeniously folded 
gth of six feet. The 
are two versions of 
although corner 
boy folded horn that is 


rer 


JAMES B. LANSING SOUND, INC 
3249 Casitas Avenue, Los Angeles 39, ( 
Gentiemen: 
Enclosed find $ for 

.. Model C34 Production Prints 
—_____. Mode! C40 Production Prints 
Please print clearly or type your name replete address: 
ees 
Address— 
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3 Million 


Transistor 
Portables 


Mean Big Battery Business 
and Bigger Dealer Profits 


That’s a lot of transistor portables that 
are going to be needing batteries this 
year... nearly three times as many asa 
year ago, and the figure is still growing. 


For this skyrocketing new market, 
Mallory offers a complete line of tran- 
sistor and portable radio batteries. 


Mercury batteries, pioneered by 
Mallory, last longer, give steadier 
volume than ordinary batteries. Mallory 
Zinc-Carbon batteries are dependable 
and economical—meet all the require- 
ments of today’s modern portable 
radio sets, and flashlights as well. 


Mallory Battery Company 
A Division of 
Bee 


PR MALLORY &CO 
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Courtesy of Motorola, In 

Fig. 10—Waveforms at V17’s output: 

(top) at the collector, 15,750-cycle 

sweep; (bottom) at the emitter, 15,750- 
cycle sweep. 


which it is charged by the average 
syne pulses. When this occurs, the 
voltage across C46 is such as to place 
a reverse bias on D3, and C46 is 
effectively removed from the emitter-to- 
ground circuit. Thus, the time constant 
of the emitter biasing circuit changes 
from a large to a relatively small value 
(C45 is much smaller than C46). This 
lets the syne separator recover from 
noise pulses more quickly and allows a 
normal separation of horizontal syne 
pulses. 

The stage continues to operate with 
a short time constant in its emitter 
biasing circuit until C46 discharges 
through R70. Then normal operation is 
resumed. This C46—R70 time constant 
is long enough to insure good noise 
immunity, but not so long as to inter- 
fere with the circuit’s recovery in time 
to separate the next vertical syne im- 
pulse. 

The syne pulses separated by V17 
and appearing across R71 (see Fig. 
10) are fed to the horizontal and verti- 
cal sweep oscillator circuits. R72 and 
C47 form an integrating network for 
the vertical sync pulses. 


Sweep and high-voltage circuits 

As in vacuum-tube TV receivers, the 
sweep oscillators may employ any of a 
variety of basic circuits—multivibra- 
tors, blocking oscillators, various types 
of relaxation oscillators and so on. In 
addition to the basic oscillator types 
available to vacuum-tube circuit de- 
signers, many specialized semiconduc- 
tor oscillators suitable for use in sweep 
oscillator circuitry employ  special- 
purpose devices such as G-E’s Unijunc- 
tion transistor, IBM’s “thyratron” 
transistor and Shockley’s bi-stable diode. 

Transistor deflection circuits are, in 
a way, easier to design than vacuum- 
tube sweeps. For one. thing, CRT de- 
flection yokes are, in general, low-im- 
pedance devices. Vacuum tubes are 
high-impedance devices. Thus, consider- 
able effort must be expended simply to 
match the output of a high-impedance 
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tube to a low-impedance yoke winding. 

This problem is exemplified by the 
circuitry used in the horizontal output 
stages of most commercially available 
TV receivers. This stage alone gen- 
erally requires a medium-power vacuum 
tube and may consume as much as 40 
watts (three times as much as a com- 
plete transistor TV receiver may need). 
Theoretically, however, almost zero 
power is required to deflect a CRT’s 
electron beam. The high power required 
of a typical horizontal output stage 
is used almost entirely to make up for 
circuit losses. 

While we can expect much better 
efficiency from transistor deflection 
amplifiers, typical deflection circuits 
will probably use one or more power 
transistors. Such transistors are needed 
to supply the high peak deflection 
currents required, but probably will 
not be used at their maximum power 
ratings. In many cases, the deflection 
yoke windings may be direct-coupled 
to their respective sweep output stages; 
the output impedance of a power tran- 
sistor and the input impedance of a 
yoke are on the same order of magni- 
tude. 

The high de voltage needed for the 
CRT’s anode may be obtained in much 
the same way as in vacuum-tube TV 
sets. That is, autotransformer action 
might be used to step up the pulse de- 
veloped during the horizontal deflection 
circuit’s retrace (or “fiyback”’), with 
this new pulse rectified by appropriate 
semiconductor rectifiers. Voltage-dou- 
bler or -tripler circuits may be used if 
necessary. 

High voltage also can be obtained 
by using transistor rf or pulse type 
power supplies. In suth circuits, one or 
more additional power transistors 
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Fig. 11—Horizontal oscillator, horizontal output and high-voltage stages. 


the receiver’s 
suitable oscil- 
rectifier and 


would be employed in 
circuit, together with a 
lator transformer, and 
filter components. 

A typical horizontal deflection 
high-voltage circuit is shown in 
matic form in Fig. 11. This 
includes a relaxation oscillator (V18), 
a common-emitter sweep amplifier 
(V19) and a_ voltage-doubler high- 
voltage rectifier (D5 and D6). 

In operation, a Unijunction 
sistor, V18, is used as the oscillator. 
The circuit’s basic repetition rate 
(frequency) is determined by the R-C 
time constant of R74, R73 and charge— 
discharge capacitor C49. Of these com- 
ponents, R74 is variable and acts as the 
horizontal hold control. The syne 
pulses from the sync separator are 


and 
sche- 


circuit 


tran- | 


applied to V18’s emitter circuit through | 


de blocking capacitor C48. 

The negative-going pulses developed 
across load resistor R75 connected to 
V18’s B2 electrode, are fed through 
coupling capacitor C50 to V19’s base 
circuit. This p-n-p transistor is biased 
almost to cutoff by the small direct 
current delivered by voltage divide 
R77—R76 and acts as a switch, conduct- 
ing heavily when pulses are applied to 
its base but remaining “off” at other 
times. 

With a strong negative pulse applied | 
to V19’s base, this transistor conducts, 


charging C51 through the horizontal de- | 


flection yoke and starting the horizon- 
tal trace. At the 
charged through T16, storing energy 
in both the transformer’s winding and 
the capacitor. During this time, D4 is 
biased in its high-resistance (noncon- 
ducting) direction. 

Once the initial pulse has passed, 
C52 can discharge through D4 and the 
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supply is as b 
little in size. 
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Model TD-55 — TUBE TESTER... Total 
Price $26.95 — Terms: $6.95 after 10 day 
trial, then $5.00 per month for 4 months. 


Model TW-11 — TUBE TESTER... Total 
Price $47.50 — Terms: $11.50 after 10 
day trial, then $6.00 per month for 6 
months. 


Model TV-12 — TRANSCONDUCTANCE 
TUBE TESTER... Total Price $72.50 — 
Terms: $22.50 after 10 day trial, then 
$10.00 per month for 5 months. 


Model 770-A — VOLT-OHM-MILLIAM- 
METER... Total Price $15.85 — Terms: 
$3.85 after 10 day trial, then $4.00 per 
month for 3 months. 


OHIPPED ON APPROVAL 


NO MONEY WITH ORDER 
NO ¢.0.D. 


“weassion ree RUBE TESTER 


The Experimenter or Part-time Serviceman, who has delayed purchasing a higher priced 


Tube Tester. 


FOR ; 


The Professional Serviceman, who needs an extra Tube Tester for outside calls 


The busy TV Service Organization, which needs extra Tube Testers for its field men 


Speedy, yet efficient operation is accomplished by: 


1. Simplification of all switching and controls 


2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 57, 59, etc.) and providing sockets 
and circuits for efficiently testing the new Noval and Sub-Minar types. 


You can't insert a tube in wrong socket 

It is impossible to insert the tube in the wrong 
socket when using the new Model TD-55. Separate 
sockets are used, one for each type of tube base. 
If the tube fits in the socket it can be tested 


*"Free-point’’ element switching system 

The Model TD-55 incorporates a newly designed 
element selector switch system which reduces the 
possibility of obsolescence to an absolute minimum. 
Checks for shorts and leakages between all 
elements 


The Model TD-55 provides a sug ersensitive method 
of checking for shorts and leakages up to 5 Meg 
ohms between any and all of the terminals 
Elementa! switches are numbered in strict ac- 
cordance with R.M.A. Specifications. 

The 4 position fast-action snap switches are al 
numbered in exact accordance with the standard 
R.M.A. numbering system. Thus, if 

the element terminating in pin No 

7 of a tube is under test, button 

No. 7 is used for that test. 


Complete with carrying case 


Superior’s 
New Model 
TW-11 


* Tests all tubes, including 4, 5, 6, 7, Octal Lockin, 
Hearing Aid, Thyratron, Miniatures, Sub- miniatures, 
Novals, Sub-minars, Proximity Fuse Types, etc. 


© Uses the new self-cleaning Lever Action Switches 
for individual element testing. All elements are 
numbered according to pin-number in the RMA 
base numbering system. 


® Model TW-IIl does not use combination type 
sockets. Instead individual sockets are used for each 
type of tube. Thus it is imp to ge a 
tube by inserting it in the wrong socket. 





® Free-moving built-in roll chart provides complete 
data for all tubes. Printed in large easy-to-read type. 


STANDARD PROFESSIONAL 


TUBE TESTER 


NOISE TEST: Phono-jack on front panel for plug- 
ging in either phones or external amplifier detects 
microphonic tubes or noise due to faulty elements 
and loose internal connections. 


EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT TUBES 
Previously, on emission-type tube testers, it has 
been standard practice to use one scale for al 
tubes. As a result, the calibration for low-curr 50 
types has been restricted to a 
small portion of the scale. The $ 
extra scale used here greatly sim- 
plifies testing of low-current types at 
Housed in hand-rubbed oak cabinet 


Superior’s 
New Model 
TV-12 


improved 


* Employs 
circuit. 

An in-phase signal is impressed on the input section 
of a tube and the resultant plate current change is 
measured. This provides the most suitable method 
of simulating the manner in which tubes actually 
operate in Radio & TV receivers, amplifiers and 
other circuits. Amplification factor, plate resistance 
and cathode emission are all correlated in one 
meter reading 

* NEW LINE VOLTAGE ADJUSTING SYSTEM. 
A tapped transformer makes it possible to compen- 
sate for line voltage variations to a tolerance of 
better than 2% 


TRANS-CONDUCTANCE 


TRANS-CONDUCTANCE 


TUBE TESTER 


* SAFETY BUTTON—protects both the tube unde 
test and the instrument meter acainst damage due 
to overload or other form of improper 


EXTRA FEATURE 
Model TV-12 Also Tests Transistors! 


A transistor can be safely and adequately tested 
only under dynamic conditions. The Model TY 


will test all transistors in that x 
] 290 NET 


switching 


approved manner, and quality is 
read directly on a special ‘‘tran- 
sistor only meter scale. 


Housed in hand-rubbed oak cabinet 


Superior’s New Model 770-A 


USING THE NEW 
“FULL VIEW" METER 
71% MORE SCALE AREA 


Occupies exactly the same space used by the older 
standard 2'/." Meters, yet provides 71%, more scale 
area. As a result, all calibrations are printed in 
large easy-to-read type. 


POCKET-SIZED 


VOLT-OHM MI 


LLIAMMETER 


round-cornered, molded case. Beautiful 

black etched panel. 
6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/ 
3000 Volts © 6 D.C. VOLTAGE RANGES: 0-7.5/15/ 
ee Cee Volts © 2 RESISTANCE RANGES: 
0-1 Megohm « ; D.C. E85 


b, +34 db to +58 db. 
Complete with test leads...... 


USE APPROVAL FORM ON NEXT PAGE 


We invite you to try before you buy any of the 
models described on this and the following page. 
If after a 10 day trial you are completely satis- 
fied and decide to keep the Tester, you need 
send us only the down payment and agree to pay 
the balance due at the monthly indicated rate. 


NO INTEREST OR FINANCE 
CHARGES ADDED! 


Hf not completely satisfied, you ore privileged to 
return the Tester to us, cancelling any further 


obligation. 
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TRY FOR 10 DAYS 


be fore you buy! 


then is satiss: if satisfactory pay in easy, interest free, 


monthly payments. See coupon below. 
ee 


Superior’s New 
Model 77 


WITH NEW 6” 





VACUUM TUBE VOLTMETER 


FULL-VIEW METER 


Compare it to any peak-to-peak V. T. V. M. made by any other manufacturer at any price! 


s Model 77 completely wired and calibrated with 
accessories (including probe, test 
portable carrying case) sells for only $42.50. 


Model 77 employs a sensitive six inch meter. 
Extra large meter scale enables us to print all 
calibrations in large easy-to-read type. 


Model 77 uses new improved SICO printed 
circuitry. 


w Model 77 employs a 12AU7 as D.C. amplifier 
and two 9006's as peak-to-peak voltage recti- 
fiers to assure maximum stability. 


AS A DC VOLTMETER: The Model 77 is indis- 
pensable in Hi-Fi Amplifier servicing and a must 
for Black and White and color TV Receiver servic- 
ing where circuit loading cannot be tolerated. 


AS AN AC VOLTMETER: Measures RMS. values if 
sine wave, and peak-to-peak value if complex wave 
Pedestal voltages that determine the ‘‘black"’ level 
in TV receivers are easily read. 


AS AN ELECTRONIC OHMMETER: Because of its 
wide range of measurement leaky capacitors show 
up glaringly. Because of its sensitivity and low 
loading, intermittents are easily found, isolated 
and repaired. 


Model 77 comes complete with operating instructions, probe and test leads 


the bench — use it on calls 
accommodates the tester, 
60 cycle. Only 


leads and 


Model 77 uses a selenium-rectified power sup- 
ply resulting in less heat and thus reducing 
possibility of damage or value changes of deli- 
cate components. 


Model 77 meter is virtually burn-out proof. 
The sensitive 400 microampere meter is isolated 
from the measuring circuit by a balanced push- 
pull amplifier 


Model 77 uses selected 1°) zero temperature 
coefficient resistors as multipliers. This assures 
unchanging accurate readings on al] ranges. 
SPECIFICATIONS 
e DC VOLTS — 0 to 3/15/75/150/300/750/1,500 
volts at 11 megohms input resistance e AC 
VOLTS (RMS) —0 to 3/15/75/150/300/750/ 
1,500 volts. e AC VOLTS (Peak to Pe ak) —0 to 
8/40 /200 /400 /800/2,000 volts. e ELECTRONIC 
OHMMETER — 0 to 1,000 ohms/10,000 ohms/ 
100,000 ohms/1 megohm/10 megohms/100 
megohms/1,000 megohms. e DECIBELS -10 
db to +- 18 db, + 10 db to + 38 db 30 db to 
+ 58 db. All based on 0 db 006 watts (6 mw) 
into a 500 ohm line (1.73v). « ZERO CENTER 
METER — For discriminator alignment with full 
scale range of 0 to 1.5/7.5/37.5/75/150/375/750 
volts at 11 megohms input 2 § 


Use it on 


A streamlined carrying case, included at no extra charge, 
instruction book, Darter and leads. Operates on 110-120 volt 
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Superior’s New 


Model 76 


ALL PURPOSE BRIDGE 


"\S CONDENSER BRIDGE ",° RESISTANCE BRIDGE ",°SIGNAL TRACER "\°TV ANTENNA TESTER 


Specifications 


CAPACITY QRIDGE SECTION 

4 Ranges: .00001 Microfarad to .005 Microfarad; .001 
Microfarad to .5 Microfarad; .1 Microforad to 50 
Microfarads; 20 Microfarads to 1000 Microforads. 
Will also measure the power factor of all condensers 
from .1 to 1000 Microfarads. 

i RESISTANCE BRIDGE SECTION 
2 Ranges: 100 ohms to 50,000 ohms; 
5 megohms. 

i SIGNAL TRACER SECTION 
With the use of the R.F. and A.F. Probes included 


10,000 ohms to 


with the Model 76, you can make stage gain meas- 
urements, locate signal loss in R.F. and Audio stages, 
localize faulty stages, locate distortion and hum, etc. 


i TV ANTENNA TESTER SECTION 

Loss of sync., snow and instability are only a few of 
the faults which may be due to a break in the an- 
tenna, so why not check the TV a $94 Locates 
o@ break in any TV antenna and 
measures the location of the break 95 
in feet from the set termirls. 

Complete with R.F. and A.F. probes 

ond test leads 


Superior’s New 
Model TV-50 


Tes 


7 Signal Generators in One! 


i R.F. Signal Generator for A.M. 
 R.F. Signal Generator for F.M. 


Audio Frequency Generator 
Bar Generator 


Color Dot Pattern Generator 
Marker Generator 


Cross Hatch Generator 


R.F. SIGNAL GENERATOR: 100 Kilocycles to 60 Mega- 
cycles on fundamentals and from 60 Megacycles to 
180 Megacycles on powerful harmonics 

VARIABLE AUDIO FREQUENCY GENERATOR: Pro- 
vides a variable 300 cycle to 20,000 cycle peaked 
wove audio signal. 

BAR GENERATOR: Pattern consists of 4 to 16 hori- 
zontal bars or 7 to 20 vertical bars. 

CROSS HATCH GENERATOR: The pattern consists of 
non-shifting horizontal and vertical lines interlaced 
to provide a stable cross-hatch effect. 


DOT PATTERN GENERATOR (FOR COLOR TV): The 
Dot Pattern projected on any color TV Receiver tube 
by the Model TV-50 will enable you to adjust for 
proper color convergence 

MARKER GENERATOR: The following markers ore 
provided: 189 Kc., 262.5 Kc., 456 Kce., 600 Ke., 50 


Ke., 1400 Ke., 1600 Ke., 2000 Kce., $ 
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MOSS ELECTRONIC DISTRIBUTING CO., 
Dept. D-475, 3849 Tenth Ave., New York 34, N. Y. 


INC. 


Please send me the units checked on approval. 


will 
further 


or finance charges odded. Otherwise, | 
10 day trial positively cancelling all 


Address . 


Zone State 
All prices net, F.O.B., N.Y¥.C. 


JUNE, 1958 


If completely 
satisfied | will pay on the terms specified with no interest 
return after a 
obligation, 


seeesee 


2500 Ke., 3579 Kce., 4.5 Mc., 5 Mc., 
0) Model TD-55 Total Price $26.95 


10.7 Mec., (3579 Ke. is the color 
$6.95 within 10 days. Balance $5.00 


burst frequency.) 
Complete with shielded leads . . 
monthly for 4 months. 
©) Model TW-11 Total Price $47.50 


$11.50 within 10 days. Balance $6.00 
monthly for 6 menths. 


2) Model TV-12 Total Price $72.5 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 


© Model 770-A .. Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 


0 Model 77 Total Price $42.50 
$12.50 within 10 days. Balance $6.00 
monthly for 5 months. 


© Medel 76 Total Price $26.95 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 


© Model TV-50 Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
menthly for 6 months. 


— — od 
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Model 77 — VACUUM TUBE VOLTMETER 


«+ Total Price $42.50 — Terms: 
after 10 day { 


ths, 


for 5 mon 


$12.50 


ial, then $6.00 per month 


Model 76 — ALL PURPOSE BRIDGE... 


Total Price $26 95 
10 day tria P 


months, 


: 


Model 


day trial, 
months, 


TV-50 — 
Price $47.50 
then 


Terms: $6.95 after 
5.00 per month for 4 


GENOMETER .. . Total 
Terms: $11.50 after 10 
$6.00 per month for 6 
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BRUSSELS 


WORLD'S FAIR! 


win other exciting prizes... 
in the big, new Rek-O-Kut contest! 


Rek-O-Kut’s exciting, new contest is a 
music-lover’s delight! You can win a 
trip for two to the Brussels World’s Fair 
via Sabena Belgian World Airlines... 
magnificent Rondine turntables. ..and 
turntable arms...just by listening to 
a Rek-O-Kut demonstration. Simply 
stop in at your high fidelity dealer, ask 
him to demonstrate high fidelity repro- 
duction on a Rondine turntable, and 
fill out an entry blank. There are no 
puzzles to solve — no jingles to write — 
no coupons to clip— nothing to buy! 
You'll be eligible for one of the big con- 
test prizes...and you'll have enjoyed 
music reproduction at its finest—on 
a Rondine! Prices from $59.95. 


Selected for display at the American 
Pavilion, Brussels World’s Fair! 


For the high fidelity dealer neorest you, write: 
REK-O-KUT COMPANY, INC. 
28-19 108th Street, Corona 68, New York 
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horizontal yoke, continuing the hor- 
izontal trace. The transistor (V19) is 
not conducting at this time and, for 
practical purposes, is no longer part 
| of the circuit. Finally, as C52 is dis- 
charged, the energy stored in T16 is 
suddenly released as the magnetic field 
built up during the initial 
surge collapses. This strong pulse, ap- 
plied to the deflection yoke, develops 
the necessary retrace signal. The cir- 
cuit then receives another pulse from 
V18 and the action is repeated. 

The retrace pulse developed by T16 
is stepped up by autotransformer 
action and fed through C53 to a volt- 
age-doubling rectifier circuit consist- 
ing of high-voltage semiconductor 


diodes D5 and D6 and filter capacitor | 


C54. The high de voltage developed 
across C54 is, in turn, applied to the 
CRT. 

The circuit for a vertical sweep cir- 
cuit is given in Fig. 12. This section 
consists of a blocking oscillator (V20), 
a driver amplifier (V21) and a vertical 
output stage (V22). All three use 
p-n-p transistors in the common-emitter 
configuration. 

In operation, T17 is the blocking 
oscillator transformer. Two windings 
provide feedback between collector and 
base circuits to start oscillation, while 
a third winding is used to inject the 
syne-pulse signal obtained from the 
syne separator. The vertical sync pulse 
is applied to the third winding through 

| de blocking capacitor C55. 

The blocking oscillator’s basic 
petition rate is determined by its base 
bias current and by the R-C time con- 
stant in its base circuit. The circuit’s 
time constant is determined by the set- 
ting of R79, by R80 and by C56. R79’s 
setting also determines base bias and 
hence this potentiometer becomes the 
vertical hold control. 

Diode D7, across T17’s 
bypasses the unwanted half cycle of the 
blocking oscillator’s pulse. 

A sawtooth signal is 
across C58 as this capacitor is charged 
rapidly through V20 and discharged 
slowly through R81. This signal is 
coupled through C57 and R82 to the 
base electrode of the driver amplifier 
(V21). R82 provides a basic amplitude 
adjustment and thus serves as a height 
control. Base bias for this stage (V21) 
is supplied through collector load re- 
sistor R84 and base resistor R83. 

The amplified and inverted 
appearing across R84 is_ coupled 
through capacitor C59 to output ampli- 
fier V22. The network consisting of 
potentiometer R87, fixed resistor R88 
and capacitor C60 is included to pro- 
vide a linearity adjustment; R87 is the 
circuit’s vertical linearity control. 

Base bias for the output amplifier is 
furnished by a voltage divider made 
up of potentiometer R85 and fixed re- 
sistors R86 and R89. R85 can be ad- 
justed to provide optimum bias for 
the output stage whenever it is neces- 
sary to replace the vertical output 

| transistor (V22). Unbypassed emitter 


current | 


primary, | 


developed | 
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resistors R90 and R91 help stabilize 
circuit operation. One of these resis- 
tors (R91) is made adjustable and 
serves as an additional amplitude con- 
trol. 

The vertical deflection yoke is direct- 
coupled to V22 and is its collector load. 
In this application, V22 is operated as 
a class-A power amplifier. As a result, 
the vertical deflection signal includes a 
large de component which would 
normally shift the CRT’s raster far to 
one side. This shift is corrected by 
placing small ceramic recentering 
magnets longitudinally in the vertical 
yoke’s window. 


To sum up 

The transistor TV circuits we have 
discussed are based on circuits which 
have been investigated theoretically, 
studied experimentally and, in some 
cases, used in experimental transistor 
television receivers. They do not neces- 
sarily represent the final circuits which 
will be used when such sets are in full 
production. The development and man- 
ufacture of new types of semiconductor 
devices could result in considerable 
changes in basic circuit philosophy. 

For example, the invention of an 
extremely high-gain high-frequency 
transistor could reduce the number of 
stages needed in the video if and video 
amplifier sections. Similarly, the de- 
velopment and manufacture of a semi- 
conductor picture-reproducing device 
which could be used in place of a 
cathode-ray tube would require en- 
tirely different sweep circuitry and 
probably would eliminate the need for 
a high-voltage supply. 

Finally, there are 
changes. in television broadcasting. 
With the increased interest in color 
television, there is the real possibility 
that the first commercially produced 
all-transistor TV receivers will be color 
sets. There is also the possibility that 
some manufacturer, taking advantage 
of the sales appeal and public interest 
in transistors, may introduce a par- 
tially transistorized (or hybrid) set 
well in advance of an all-transistor 
reciever. END 
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Electrical tuning, a 


72-—300-ohm 


matching network and small size 


are featured in this 


antenna 


By LARRY STECKLER 


ASSISTANT EDITOR 


NEW type of indoor TV an- 
tenna is now on the retailer’s 
shelves. Called Vi-Fi (short 
for Video-Fidelity), it is dif- 

ferent in both design and appearance-- 

even has a flip-top box. 

At the heart of this antenna are 
two coils wound on a common form and 
spaced about 3 inches apart. The in- 
ductances of these coils are simultane- 
ously varied by an adjustable ferrite 
core. This electrically compensates for 
any variation from the theoretical ele- 
ment length. With previous types of in- 
door antennas, the length of the 
elements had to be adjusted or a 
multiple-position switch set to bring 
in the best picture. 

The Slide Rule tuner (adjustable fer- 
rite core) in the Amphenol Vi-Fi an- 

BALUN 
(4 CONDUCTOR RIBBON LINE) 


Fig. 1—Actual wiring of the antenna, 
matching network and tuning coils. 





Fig. 2—Equivalent circuit shows imped- 
ance transformation from 72—300 ohms. 


84 


indoor TV 


(Top) Antenna elements are partially raised after 
the case has been opened. Tuning is adjusted with 
the little lever in the front. Bottom view shows the 
tuned coils and four-conductor matching network 


tenna permits adjustment without 
touching the elements, a major problem 
with some types of indoor antennas. 
When you touch the elements, the 
added body capacitance may result in 
an improper adjustment of antenna 
length. When you remove your hand, 
the picture fades away or distorts in 
one way or another. None of this takes 
place with the Vi-Fi. Coil matching 
also allows shorter elements—only 27 
inches when extended. 

Another problem is matching the an- 
tenna to the set. The natural impedance 
of a dipole is approximately 72 ohms. 
The usual input impedance at a TV re- 
ceiver’s antenna-input terminals is 300 
ohms. For best results the antenna’s 
impedance must match the set’s. 

There are two ways to do this— 
either the dipole must be folded, in- 
creasing its impedance to 300 ohms, or 
some kind of matching network or 
transformer must be used. As a folded 
dipole is impractical and a matching 
transformer is bulky and expensive, a 
simple matching network is employed. 

This network consists of a length of 
four-conductor ribbon line, which due to 
its construction transforms the dipole’s 
72-ohm impedance to 300 ohms. The ac- 
tual wiring of this network is shown in 
Fig. 1 and the effective circuit in Fig. 2. 

When tested in several metropolitan 
locations, the results were very satis- 
factory. It pulled in sharp, ghost-free 


signals with a high  signal-to-nois« 
ratio. Simply adjusting the Slide Rul 
tuner cleared up ghosts and 
many instances. 

The primary or local area for tel 
vision reception is rapidly 
due to increased station output 
and improved receiver sensitivity. In 
many areas, the outdoor antenna 
which pioneered the way for television, 
are fast becoming old and dilapidate: 
In many of these instances the old roof 
antenna can be replaced by a new in 
door unit with excellent results. The 
Vi-Fi was designed to fit these cond 
tions. 

Since the elements of an indoor a1 
tenna need be extended only when 
use, the antenna housing is designed s 
that the elements can be collapsed an 
folded down into the case when not i! 
use. A roll-up type dust cover (flip-toy 
box) was added so the case could be 
closed, and the antenna takes on the ay 
pearance of a cigarette or jewelry box 

As an aid to orientation, the element 
sockets are the ball joint type, allowing 
360° rotation. Two angle brackets, pro- 
vided with the antenna, permit back-of 
the-set installation. Since back-of-the 
set mounting is not always feasible, 
plastic feet are fastened to the bottom 
cover so the antenna can also be used 
on top of the set. The housing comes in 
three decorative colors, one of which 
will blend with your color scheme. END 
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CHOICE OF 5 DRIVERS FOR CLH OR COBREFLEX 


MA-25 $27.50 list 
85-6500 cps. 25 W. 


SA-HF $36.00 list 
80-10,000 cps. 30 W 


COBREFLEX Ali die-cast alur 
one piece constructic 
life-time of physical abuse. 2 
air column. $38.33 list 


CLM 444 ft. air column. Exclusive 
omni-directional bell and mounting 
bracket helps ‘‘tune out” reverbera- 


tion and “‘dead spots.’ $44.50 list. SA-30 $47.50 list 


built-in matching trans. 
80-10,000 cps. 30 W. 


PA-HF $47.50 list 
70-10,000 cps. 50 W. 


CIB Built-in hermetically sealed CMIL Smaller than CIB, perf 
Griver.Excelient for ‘‘talk-back.”” for voice. Built-in driver pack 
Exclusive Positive-Lok omni- mighty wallop at iow input pow 
directional mounting bracket. er. Ideal for close arter ir 
$42.00 list. stallations. $29.75 


PA-50 $57.50 list 
built-in matching trans. 
70-10,000 cps. 50 W. 


put, input power, and low frequency respons¢ 
choose the intended application and determine the 
priate speakers. Or, depending upon existing 
prerequisites, select the speaker(s) capable of 
job. That’s all there is to it. 

NOW AVAILABLE —Free Product Catalog. Or s¢ 
the NEW 64-page University TECHNILOG, the 
speaker system planning manual. Desk J-4 
Loudspeakers, Inc., 80 S. Kensico Ave., White P 


Only University gives you the choice of speakers you need 
to ensure greatest economy of amplifier power, equipment 
and installation costs. No wasteful, “cure-all, do-all” com- 
promises here. Each speaker is designed to do its specific 
kind of job most efficiently and reliably, with plenty of 
room for future expansion. Each speaker incorporates 
many exclusive features to fulfill every possible applica- 
tion. The chart below graphically shows the relative differ- 
ences between these four speakers in terms of sound out- 
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5s *if input program response limited to above horn low frequency cut-off, 





input powe 1 be double se in sound output 


response necessary (see Horn Cut-Off, Chart B), initial 
cost, operating economy and reserve power desired. 


HOW TO USE THIS CHART 


1. Determine sound pressure needed by finding noise 
evel from Chart A, add loss of db in Table C and add ad- 
justing factor in Table D. 

2. Draw horizontal line across Chart B corresponding to 
the db figure just calculated. This now establishes which 
speakers can be considered. 


bs TABLE c ‘ 
ROOM VOLUME b L F 
5. The CIB and CMIL may also be used in high noise levels CU. FT LIVE IN EAD | DISTANCE FT. |DB LOSS 
by employing several throughout the listening area ; i zp 4 | en 
Example: Factory — noise level 90 db, 320,000 cu. ft., live & [6 
acoustics, music and speech 16 12 

$0+25+5=120 db required 


INDOORS OUTDOORS 


JRTHEST 


i8 
64 24 —~*# 


3. A vertical line drawn to the base of Chart B shows the 
input power needed for each qualifying speaker. 


4. Now, further selection may be based upon frequency 





Qualifying speakers are CLH or Cobreflex, with any of the 
drivers. Final choice is determined by driver characteris- 
tics and installation problems. (Send for TECHNILOG or 
Product Catalog.) 
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FACTS FALLACIES 


in COLOR TV 
SERVICE 


by ROBERT G. MIDDLETON 


Some things we have learned carefully just ain’t so! 


The Fallacy 


Color burst can be 
on a narrow-band scope if 
a demodulator probe is used. 


observ ed 


A scope is unsuitable for 
color TV service if it 
peaking coils in the vertical 
amplifier. 


uses 


Individual cycles in the burst 


can be counted if a good 
scope is applied at the pic- 


ture detector output. 


Only a volt-ohmmeter is nec- 
service in chroma 


color TV _ re- 


essary for 
circuits in a 
ceiver. 


A white dot generator must 
also provide cross-hatch out- 
put to be useful in conver- 
gence procedures, 


Good colo: reception can be 
obtained only if the antenna 
is very accurately oriented. 


The Fact 


The burst signal is not dis- 
played. 


Chroma waveform displays 
are unaffected by peaking 
coils. 


It is 
display the individual cycles 
of the burst signal at the out- 


usually impossible to 


put of the picture detector. 


A volt-ohmmeter provides 
only preliminary test data. 
Good generators and scopes 
are essential for testing and 
adjusting 


chroma circuits 


properly. 


An equally good convergence 
job can be accomplished 
cross-hatch output 
is available or not. 


whether 


Extremely accurate orienta- 
tion is not required. How- 
ever, it is often helpful to use 
an antenna rotator if color 
programs are available on 
more than one channel. 


See Ft 


The test fails because the demodulating capability of con- 
ventional demodulating probes is limited. Such probes ar 
OK for sweep-frequency tests of chroma circuits, in whicl 
the modulation envelope has a 60-cycle repetition rat 
However, they fail in burst-signal tests in which the modu 
lation envelope has a 15,750-cycle repetition rate and 
low duty cycle. Use a wide-band scope with a lou 
capacitance probe. 


Wide-band scopes which use series and shunt peaking coils 
in the vertical amplifier are much less costly than thos 
using distributed amplifiers. The assumption that a scop¢ 
which uses peaking coils is unsuitable for color TV tests 
arises from the fact that such a scope will ring on 
wave signals that have a very fast rise. All chroma wave 
forms have a relatively slow rise time and a wide-band 
scope with series and shunt peaked amplifiers is completel 
satisfactory for color TV tests. 


squ ire 


The inability to display individual cycles of the burst sign 


at the output of the picture detector results from signa 
degradation by cross-modulation with the 
signal, crosstalk with the sweep circuits and residual hur 
voltage. Individual cycles of the burst signal can bi 

only when the output from a color bar generator 


] 


noise, soun 


directly, prior to passage through the receiver signal 


Correct color reproduction depends greatly upon 
alignment of the chroma bandpass amplifier, burst 
quadrature transformer and reactance tube circuits 
this purpose a good (crystal-controlled) color bar gen 
wide-band scope, sweep generator with flat signa 
and (crystal-calibrated) marker 
essential. The sweep generator must provide extended 
frequency output down to at least 40 ke, and pr 
to 15 ke. 


accurate generat 


Cross-hatch output is a convenience in preliminary con 
vergence adjustments. For example, it is somewhat easier 
to adjust the vertical columns into parallel lines, and the 
horizontal rows into parallel lines when cross-hatch is used 
because incidental displacement of dots may be a confusing 
situation to the beginner. Final convergence, howevei 
be accomplished upon the basis of a dot pattern. Cross-hatch 
complicates these final adjustments. 


MUST 


The assumption that highly accurate antenna orientation 
is required for color reception arises from the fact that 
ghosts are more objectionable in color than in black-and 
white. To the extent that an antenna rotator will minimize 
ghost signals, it will be found valuable in gplor TV reception. 
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The Fallacy 


Impedance matching is most- 
ly a joke and does not need 
to be considered in practical 
work. 


Any antenna that provides 
good black-and-white recep- 
tion is OK for color reception. 


If there are standing waves 
on the lead-in, the line can 
be cut to a critical length to 
obtain color reception. 


The bandwidth of the chro- 
ma bandpass amplifier in an 
(R-Y) (B—Y) receiver 
can be broadened beyond 0.5 
me to obtain more color de- 
tail in the picture. 


If the color-phasing control 
is adjusted correctly for re- 
ception on one channel, it 
will not require readjustment 
on other channels. 


The color picture tube is so 
sensitive to stray magnetic 
fields that setup adjustments 
must always be made if the 
receiver is moved to another 
place in the room. 


Color TV is developing so 
fast that test equipment 
available today may become 
obsolete tomorrow. 


It is so difficult to learn about 
color TV that it is best tc 
have nothing to do with it. 


You can save yourself a lot 
of headaches by talking 
down color TV to your cus- 
tomers. 
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Discussion 


Careless routing of the lead-in, | hing of the lead-in to 
two or more receivers, faulty light irresters, a break 
in one side of the lead-in or fault it circuits to the 
front end will often attenuate the burst to such an 
extent that color sync drops lor reproduction 
cannot be obtained. 


Sharply tuned high-gain anten is single-channel 
multi-element Yagis are least lil ide good color 
reception although they are black-and-white. 
Broad-band Yagis, on the other |! lly provide good 
color reception. Any antenna th flat response over the 
received channel, plus a noise-tfre ll de live ra good 


color picture. 


When standing waves are pres lead-in, causing 
the length of the line to becom: factor, the proper 
procedure is to repair or rep! front end to obtain 
proper impedance match to the | Remember that 
discontinuities in the lead-in inst in cause the line 
length to become critical, in spit ct that the front 
end may be accurately matched to tl e impedance. 

When the response of the cl Ipass amplifier is 
increased substantially beyond in an (R 7) 
(B — Y) receiver, it will be 1 t although chroma 
detail improves the trailing ed ts in the picture 
(during color reception) de tal streaks or 
spikes. These spurious spikes ar talk between 


the Y and chroma channels. 


Readjustment is usually required he antenna may 
have an upward-sloping charact ne channel and 
a downward-sloping characterist ther. Discontinui- 
ties in the lead-in and ( tch to the tuner 
often cause a change he star e pattern on the 
lead-in from channel hani uency response 
of the tuner may also on to channel. These 
variations cause a phase s ir signal, which 
may require readjustment of. tl hasing control to 
compensate for the shift 


The amount of variation in st tic fields about a 


room may be small or large i ff t situations. Some 


buildings contain extensive steel ion, while others 
have practically none. Stray 1 fields are usually 
found in the vicinity of iron pip t, steam radiators 
and floor furnaces. No hard-and-f can be laid down 
concerning stray magnetic field: ices or shops. 


The vast majority of test instru lesigned for the 
NTSC signal, which all receive n one manner or 
another. Accordingly, the wide-b i-mc) scope, NTSC 
color bar generator and stan lignment equip- 
ment cannot possibly becom« H ver, the white 
dot generator could become u f a one-gun color 
picture tube is finally perfect 


It is no more difficult for a tec! rsed in black-and- 
white TV servicing to becom t in color service 
than it was for radio technicians the new concep- 
tions presented by black-and-w! \ me who have 
cleared the new hurdle say that it sier. 


Color TV servicing is a new I t market. People 
expect to pay more for color s They expect the 
receivers to require more freq t tio1 And surpris- 
ingly enough, in the present mar} ustomers are not 
highly critical of reception qualit y headache is the 
time and effort required to learn t technology. Don’t 
be a buggy-whip peddler in th ile era END 
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AEROVOX MICA CAPACITORS | 


\a 


“TROUBLE-FREE” 


CAPACITORS 


Smart servicemen refuse to take risks ... 
That’s why technicians everywhere use and 
depend on Aerovox mica capacitors for 
“trouble-free” operation. Your local Aero- 
vox Distributor stocks the complete line of 
Aerovox mica capacitors including all the 
popular types commonly used in service 
work. 


POSTAGE STAMP MICAS 


Types 1468LS and 1469 for those general ap- 
plications are the smallest axial lead micas 
available. Ideal for critical applications such 
as horizontal or vertical oscillators. All units 
are color-coded and stamped with capacity 


value. 
HIGH VOLTAGE MICAS 


Types 1468LS-HV and 1467LS-HV are designed 
especially for TV and low power transmitters 
and power amplifier applications. These units 
feature the highest voltages available in these 
case sizes. Units are marked with capacity and 
working voltage and are tested at double the 
rated voltage to insure long-life. 


PLASTIC-COATED, DIPPED-MICAS 


Types ADM-15, 19 & 20 are superior in many 
instances to conventional molded units. High 
operating temperatures, excellent long-life 
characteristics, ideal for printed-wiring assem- 
blies. Smaller physical sizes with unsurpassed 
performance and stability features. 


DISTRIBUTOR 
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By ROBERT B. COOPER, JR. 


T took a little 
happened. F2 


while, but it finally 
skip made the big 

jump across the United States, 

bringing what is probably the first 
reception of this type ever recorded on 
a transcontinental basis. The period of 
Jan. 1-9, 1958, saw transcontinental 


| skip between such places as Nova Sco- 


tia, Maine, New York, Montreal, Penn- 
sylvania and the western United States 
—Washington, Oregon and northern 
California. Although most reception 
consisted of video only, channel 2, some 
northern California dxers did manage 


| to sneak in a few minutes of audio at 


reception peaks. 
Eddie Albright of Medford, Ore., re- 


ports his first F2 on Jan. 9, between 


1100 and 1430 PST of what appeared 
to be CKCW, Nova Scotia. The audio 
portion of Eddie’s channel 2 was com- 
pletely obliterated by amateur 6-meter 
stations in Ohio, New York, Pennsyl- 
vania and New England. Some of the 
longest 6-meter TVI we have heard of! 

James Scalvini of Ferndale, Calif., 
fared somewhat better, noting channel 
2 reception like clockwork every day 
Jan. 1-9, excepting Jan. 2, between 
0900 and 1100 PST. Reception would 
last 15 minutes to over an hour. Video 
reception was very distorted with mul- 
tiple ghosting, continually changing 
phase relationships, all of which made 
viewing bad. 

Going from West Coast observers to 
Nova Scotia, Canada, dxer Ronald 
Boyd of Truro, Nova Scotia, has had 
some very good luck in logging a Rus- 
sian channel 2 station, BBC channel 3 
(on our channel 2) and many tenta- 
tively identified stations from Germany, 
France, Italy and elsewhere. Dx was 
peaking nicely during the first three 
days of this year, but dropped off con- 
siderably around the middle of Janu- 
ary. Such reception is gone for US and 
Canadian observers until next fall. 

From the looks of current sunspot 
count information, the best F2 TV 
dxing for the current 1l-year sunspot 
cycle should have occurred during No- 
vember, 1957, and January, 1958. The 
peak average spot count appears to 
have been reached and a gradual de- 
scent is expected for the next few years. 
European reception should be very 
good again this fall, however. Skip is 
reported to have reached as high as 
70 me between Europe and parts of the 
Atlantic coast on two occasions this 
past fall, the highest values ever re- 
corded (see chart). 

Looking from the other end, we have 
on hand a report from Murilo Rodrigo 
Marques Lopes, employed at Radio Free 


Europe, in Portugal. During the first 
weeks of November, 1957, Murilo re- 
ports strong but badly ghosted rece] 
tion from what appears to have bee! 
WCBS-TV, New York; WGR-TV, Buf- 
falo, and WGBH-TV, Boston, Mass 
Dxer Lopes uses a dx setup worthy of 
the name, with complete switchable 
gear for all known world standards. 
During the summer of 1957, frequent 
daily reception was noted from many 
European countries (on E skip), lots 
of good trops and now some F2. We 
hope to have Es reports from him this 
summer for a comparison between Es 
conditions on the two continents. 


ZURICH SUNSPOT COUNT 
* 


The Zurich number is compiled at the 

Federal Swiss Observatory and is a 

weighted figure representing the daily 

average number of sunspots observed 
each month. 


E skip: Winter, 1958 

Not to be left out, some E skip was 
reported during the first two months of 
this year, occurring for the most part 
during January. Jan. 3 appears to have 
been very good throughout the country 
Dxer Ronald Boyd notes Jan. 3 as being 
on a par with anything seen at his 
location during the summer months. Es 
got as short as 430 miles for Ron (to 
Boston) while on the West Coast, 
KBOI-TV, channel 2, Boise, Idaho, was 
seen in Medford, Ore., by Eddie 
Albright, a short 330 miles for E skip. 
Such short skip is known as an occa- 
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sional summer-time phenomenon, and is 
seldom noted in the winter. 

February, 1958, has produced only 
one reported opening, occurring over a 
very southerly path from Malibu, Calif., 
to Harlingen, Tex., and Mexico City, 
Mexico. Mr. Jack F. Harris reports 
this skip during the evening of Feb. 8. 

Although many brilliant auroral dis- 
plays have been noted by visual observ- 
ers, auroral dx on the _ television 
channels has been conspicuous by its 
absence. Again turning to Nova Scotia, 
Ronald Boyd of Truro notes identifica- 
tion of WSYR-TYV, channel 3, Syracuse, 
N.Y., several times on Dec. 31, actually 
lasting all day from early morning 
(0630) till late evening. Another obser- 
vation of daytime aurora (something 
which cannot be seen visually but must 
be tracked by radio reflection) occurred 
in the early morning of Jan. 1. CBFT, 
Montreal, was logged several times, with 
another patch of auroral skip around 
midnight. WBBM-TV, channel 2, Chi- 
cago, popped through on what appears 
to have been aurora-Es at midnight on 
the first. This picture was strong, 
although accompanied by violent fading 
and bad ghosting. We are still soliciting 
detailed reports of similar east—west 
hauls made during aurora. 

A brilliant visual display on the eve- 
ning of Feb. 10 and the morning of the 
llth was reported as far south as 
Miami, Mexico, and Los Angeles. The 
same disturbance was also active in the 
southern hemisphere producing an 
Aurora Australis, seen over wide areas 
in the South Pacific. Dx reports fo1 
this period do not show any TV effects 
however. 


Meteor-scatter dx 


Ed Prond, Dolton, Ill., and John Cody, 
Middleton, Conn., are two dxers who 
don’t quit just because E skip ceases 
to be a daily occurrence or trops drop 
below par. Both managed to add to their 
station totals during January. Dxer 
Prond added 4 stations and Cody a 
whopping 11 new stations, all logged 
via meteor scatter. If you are new to 
the dxing game, we suggest you con- 
sult back copies of the TV DX column 
for more information on meteor-scat- 
ter dxing. 

In our January listing of total num- 
ber of stations logged by dxers, and the 
Over 50 TV DX Club, some confusion 
has been reported by readers. When 
first writing to this column, please in- 
clude a list of your totals, broken down 
channel by channel, of every station 
logged by you in your dxing career. 
Dates and times of these back loggings 
are not required, although helpful to 
us. Your initial report, to which we 
add your monthly reports, is kept on 
file. If you keep your monthly reports 
coming in on schedule, listing all dx 
seen over the 30-day period, your totals 
will automatically appear up to date 
and be complete in the once-a-year- 
totals listing. 

In counting a station which has 
changed call letters, channels, locations, 
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etc., we find the following method best. 
If the station in question changes chan- 
nels (thus creating a new set of inter- 
ference conditions), it is permissible to 
count the station as a new logging. 
Moving the transmitter location 10 
miles or more also allows you to add the 
station to your log again. But mere 
changes in call letters, power increases, 
etc. do not constitute a new station. 


Predictions 
With the normal E-layer skip occur- 
ring in May and June, the chances for 


high-band burst reception (channels 7- | 
13) is greatly increased when we have | 


a strong E-skip opening coinciding with 
a strong meteor shower. With 
running as high as channel 6 (88 mc) 
over a 1,200-mile path, a meteor show- 
er entering the E layer during the skip 


session may push burst reception into | 


channels 7-13 with amazing frequency. 

Before this reaches the newsstands, 
E-layer skip should be occurring on a 
fairly regular basis, providing dxers 
with frequent reception of low-band 


channels 500-1,500 miles distant. Dur- | matic record changer 


ing the first two weeks of May, E skip 
is likely to occur from 1600—2100 local 
time. Moving on toward the end of 
May, Es follows no set pattern, occur- 
ring most anytime during the day and 
night. 
with fringe reception for signs of sta- 
tions or interference from antenna 
headings not normally productive of a 
station. Reception via multihop E skip 
should be possible to Venezuela, Puerto 
Rico and Brazil during the second and 
third weeks of May, around 1700-2000 
local time (channels 2-4). June and E 
skip are almost synonymous. Any time, 
any direction, any of the low-band 
channels the rule, not the exception. 

Ground-wave _ reception increases 
greatly as the warmer months approach. 
With temperature inversions occurring 
almost daily, in the early morning and 
around sundown, general reception will 
probably increase 100 miles on low- 
band vhf, 150 miles on high-band vhf 
and 50-100 miles on uhf. Extra spe- 
cial long-range ground-wave conditions 
are usually signaled by approaching 
warm, moist fronts, moving eastward 
following a high-pressure area of dry 
air. Early morning and late evening 
are again the best periods of the day 
to try your hand at unusual extended 
ground-wave reception. East—west paths 
are normally most productive. 


Report forms 


This column, 
TRONICS Magazine, provides free TV 
dx report forms or logging sheets to 
any observers requesting them. Your 
use of these forms will insure that we 
get all the essential information for 
each of your dx loggings. Simply ad- 
dress a 2-cent postcard to TV Dx Col- 
umn, RADIO-ELECTRONICS Magazine, 


154 W. 14th St., New York 11, N.Y. | 


New report forms are sent upon re- 
ceipt of completed monthly sets from 
you, the dxer. END 


skip | 


Watch vacant channels or those | 


through RADIO-ELEC- | 


THE PAUSE THAT 
PROTECTS 
YOUR RECORDS 


exclusive feature of 
GLASER-STEERS GS-77 
high fidelity changer 


Now, the original brilliant performance of 
your records can be preserved for hundreds 
of additional plays. This requires an auto- 
that handles records 
yet achieved by any 
market. The changer 

the new GLASER- 


with a gentleness not 
other changer on the 
that accomplishes this 


STEERS GS-77 


TURNTABLE PAUSE Is one 
why the GS-77 handle 
than any other 


dramatic reason 

records more gently 
natic record playing 
mechanism. During the record-change cycle, 
the GS-77 turntable comes to a complete halt, 
and doesn’t resume motion until the stylus 
has come to rest in the run-in groove of the 
next record. This completely eliminates the 
grinding action which occurs where records 
are dropped onto a moving turntable or disc 


The GS-77 TONE ARM 
tection. Improved mass 
pivot friction have so 
nance and tracking 


autor 


affords further pro- 
distribution and low 
minimized arm. reso- 
error that these flagrant 
causes of groove and stylus wear are now vir- 
tually eliminated. In addition, the arm has 
been so designed that stylus pressure between 
the first and top records in a stack does not 
vary more than 0.9 gram 


SPEEDMINDER goes still further — for by sim- 
ply setting the appropriate stylus into play 
position, the GS-77 automatically plays at 
the correct record speed, and in the micro- 
groove position, intermixes 33% and 45 rpm 
records regardless of their sequence in the 
stack 


The GS-77 is the perfect high fidelity 
record changer. It combines traditional turn- 
table quality with modern automatic conveni- 
ences—and it does this with incredible 
mechanical simplicity. No wonder 


...audiophiles are switching to the new 
GLASER-STEERS GS-77 


$59.50 less cartridge and base 

(base illustrated, $9.60) 

ee eeeeeeeneeeeeeneee eeeseecareceraanene4 
RE-6 


’ 

' GLASER-STEERS corp. 
* 20 Main Street, Belleville 9, N. J. 
: Please send me complete information on the 
» GS-77. 

’ 

+ NAME — 

’ 

, ADDRESS__ 

. 
' 


CciTYy  — | = 
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By ROBERT G. MIDDLETON 


TELEVISION CONSULTANT 


E are getting many requests 

for data on de restorers and 

how to add one to a TV re- 

ceiver. Because of the inter- 
est shown in this circuit, we are present- 
ing the basic facts here. 

There are two types of TV receivers. 
One has de coupling from the picture 
detector to the picture tube. This type 
of receiver does not use a de restorer. 
De restoration is inherent in de cou- 
pling. Most receivers fall into the second 
category and are ac-coupled from the 
picture detector to the picture tube. 
These receivers require dc restorers for 
good reproduction of dark night and 
bright daylight scenes. Without de re- 
storation, night scenes appear too bright 
and day scenes too dark. Moreover, dark 
lettering on white backgrounds and 
light lettering on dark backgrounds 
appear with severe background distor- 
tion and smear. 

A de restorer clamps the horizontal 
syne tips to a preset level determined 
by the setting of the brightness control 
and reinserts the de component of the 
composite video signal. Jt also does 
much more than this. It restores all ac 
frequencies in the video signal from de 
to 15,750 cycles. 

Hence, the name dc restorer is an 
ultra-conservative term. It is like say- 
ing that a rich man smokes 50-cent 
cigars. He also drives a Cadillac and 
drinks vintage wines. A better name 
for a de restorer would be a low- 
frequency recovery device. Note that de 
is a very low frequency (zero frequency, 
to be exact). Hence, if we call a de 
restorer a low-frequency recovery de- 
vice, we include its function of reinsert- 
ing the de component—moreover, we 
recognize the ac recovery function of 
this modestly named device. 

A basic de restorer is arranged as 
shown in Fig. 1. It holds the horizontal 
sync tips at some de voltage value. It 
does this on the basis of the low for- 
ward resistance of the restorer diode, 
which conducts on the sync tips. The 
restorer charges capacitor C, which 
then discharges slowly. So, the capaci- 
tor always shows a charge which is 
practically the same as the horizontal 
syne voltage during vertical retrace 
time. At this time, the peak-to-peak 
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voltage of the sync pulses gives the 
actual de level. Because the time con- 
stant of the R-C circuit is long, the 
horizontal syne does not “slump” or 
“grow” between vertical retrace inter- 
vals. This is clamp action. A “slump” 
or a “growth” in sync-tip level corre- 
sponds to distortion frequencies from 
zero to 15,750 cycles. Clamping elimi- 
nates this distortion. 

The 100,000-ohm resistor in Fig. 1 
reduces the restorer diode’s load on the 
video signal lead. It works because it 
passes the 15,750-cycle syne pulses. The 
100,000-ohm resistor works into the 
input capacitance of the diode. Accord- 
ingly, it gives a low-pass filter action 
where needed. The high video fre- 
quencies are not found across the diode. 
The restorer operates only on low video 
frequencies. r 

You will find elaborations of the Fig. 
1 configuration, depending upon the 
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Fig. 1—Basic 
de restorer 
circuit. 





details of the picture tube input circuit. 
However, the basic principle is always 
as shown in Fig. 1. If you will take the 
time to understand its action, you will 
understand all de restorer circuits. 


Mixed-up colors 

On an RCA CT-100 receiver, 
large areas of red show as green, 
though small red objects appear OK. 
Afe and matrix are adjusted properly. 
Any suggestions will be appreciated.— 
J. H. C., Willowdale, Ont., Canada. 

Your report does not describe the 
symptoms in detail. However, it would 
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seem that the picture tube is not track 
ing. Tracking means the adjustment of 
screen and background controls so that 
a neutral gray screen is maintained 
over the normal signal range of a 
black-and-white picture. A gray screen 
must be maintained at any usable set 
tings of the brightness and 
controls. 

Here are the important rules: 

1. To correct a highlight tint, 
the blue and green background contro 

2. To correct a lowlight tint, ad 
the blue and green screen controls. 


contrast 


adin 
aaqaju 


Two-set coupling 

Two 1 
from a coupler which seems to 
fective. Horizontal bar interfer 
pears on one of the receivers.—R 
Crystal City, Mo. 

If a receiver radiates 
the coupler must have sufficient attem 


receivers are being 


N.S 
considerably, 


” 


FROM ANT 


>—___— 


Fig. 2—This type of 2-set coupling re- 
duces interference caused by radiation. 


ation to kill the interferenc: 
made up from four 150-ohm 
as shown in Fig. 2 is 
cient. However, if you still have notice 
able interference, you must add H-pa 
in the receivers’ lead-ins as in Fig 


Vertical roll 

A Zenith 23G22 has a tendency to ro 
vertically. I have 
components in the vertical 
and sync section, with no effect. The 
vertical hold is very touchy. What ca 
you suggest?—B. S., Baltimore, Md. 

Your report does not state whethe: 
the picture rolls up or down or bot! 
ways at different times. If the picturé 
rolls down, the trouble is in the vertical 
oscillator. But, if the picture rolls up, 
the trouble can be in either the inte- 
grator section or the oscillator. When 
the oscillator drifts too far off fr: 
quency, even a strong vertical syn 
pulse cannot lock the sweep. On the 
other hand, a weak vertical sync pulse 
will not hold syne when the oscillato1 
drifts slightly. This is a job for a scop: 
Check the vertical syne waveforms fo: 


A couple I 
resisto? 


sometimes suffi 


replaced 


numerous 


oscillate 


B2n 
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Fig. 3—H pads may be needed when coupling 2 sets to a single TV antenna to 
attenuate interference-causing radiation. 
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peak-to-peak voltage. If these are cor- 
rect, investigate the resistors and 
capacitors in the vertical-oscillator sec- 
tion—particularly those in the grid 
circuit. 


Snowy picture 

In a Philco 22B4002, code 140 TV 
receiver the picture is snowy on all 
channels. The antenna checks good, the 
tuner has been cleaned and appears to 
be normal, as well as the other stages 
in the receiver. Can you suggest the 
cause of this trouble?—D. S., Jr. 
College Park, Md. 

There is a point in the early signal 
circuits at which the incoming signal is 
greatly attenuated and falls down to the 
noise level. Once this happens, subse- 
quent amplification is useless, and all 
pictures become snowy. It is fairly easy 
to localize this type of trouble by pull- 
ing tubes and watching the picture. 


Start by tuning the receiver to a vacant | 


channel. Turn up the contrast and vol- 
ume controls to place considerable snow 
in the raster and noise in the sound. 
Then disconnect the lead-in. If there is 
little or no change in the noise level, 
the trouble is in the antenna. Try a pair 
of rabbit ears, or other antenna, for 
comparison. If there is a very notice- 
able drop in noise, the antenna is OK. 
Leave the antenna disconnected for the 
next tests. Pull the mixer. If there is 
a big drop in noise, the mixer is OK 
and the trouble is in the rf amplifier. 
But if there is little or no change in 


noise level, there is trouble in the mixer | 


circuit. We know the oscillator is OK 
because you can get pictures. In excep- 
tional cases, the trouble will be found 
in the first if amplifier stage. 


Vertical instability 

An Admiral 20X5B has intermittent 
vertical instability caused by a slight 
hum in the video which is not 
able in the sound. Hum 
noticeable only when the 
momentarily off and carrier is on. 
Horizontal pulling varies from time to 
time. A scope shows 60-cycle hum as far 
back as the second if. I suspected that 
the lead-in cable might be picking up 
some ac, but another receiver works 
OK on the same cable. Overriding the 
age bias with battery voltage does not 
help. I have checked the power supply. 
I’m about out of ideas on this one.— 
H. E. S., Bryan, Tex. 

Since the hum is at 60 cycles, we can 
go immediately to the heater system. 
This is a job which should be done with 
a scope at the output of the video 
amplifier, to check the hum level while 
unplugging tubes right down the line 
from the front end. This will probably 
localize the trouble and simplify loca- 
tion of the faulty circuit. However, if 
you can unplug all the tubes and still 
have the hum, the heater voltage is 
getting into the signal through a leak. 
It could be a leak across a socket from 
heater to grid. This can be localized by 
disconnecting the heater line step by 
step, leaving the scope at the output of 
the video amplifier. END 
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Yes, you get our big Diagrams book, absolutely FREE! 
It’s like a valuable road-map that shows you the way 
to easier Radio-TV repair. Needed by every serviceman 
Complete 11 x 22” Schematic Diagrams on many radio 
and television sets help cut your servicing time. Include 
simple instructions on how to use the diagrams and 
picture patterns. This helpful book is yours FREE for 
asking to see Coyne’s great new 7-book set, “Applied 
Practical Radio-Television !"" 


At Last! Money-Making “Know-How” 
on Transistors, Color TV and Servicing! 


Coyne’s great new 7-volume set gives you all the answer 
—quickly! For basic “know-how 


that is easy to understand, you'll find everything you 


| want in volumes 1 to 5 which contain over 5000 prac- 


tical facts and data. They cover every step from funda- 
mentals to installing, servicing and trouble-shooting, 
all types of radio and TV sets. Includes COLOR TV, 
UHF and TRANSISTORS. All this plus Coyne’s New 
TECHNICAL DICTIONARY with over 4000 defini- 
tions of latest terms, symbols and abbreviations. 


| EXTRA! 868-Page TV CYCLOPEDIA Included 


For speedy on-the-job use, you get Vol. 6—famous 
Coyne CYCLOPEDIA. Quick answers to problems 
on servicing, alignment, installation in ABC 
order. NEW! Each book in the set has bright, 
modern, washable covers! Use this 7-volume TV- 
RADIO LIBRARY FREE for 7 days; get Servic- 
ing Book FREE! 


SEND NO MONEY 
Just mail coupon for 7-volume set on 
7 days free trial. We'll include book 
of 150 TV-Radio Patterns & Diagrams. 
If you keep the set, pay $3 in 7 days 
and $3 per month until $24.50 plus 
postage is paid. (Cash price $22.95.) 
Or you can return the library at our 
expense in 7 days and owe nothing. 
YOU BE THE JUDGE. Either way, 
the book of TV-Radio Patterns and 
Diagrams is yours FREE to keep! YES! Senda 
Offer limited. Act NOW! | Peaavs FR 
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Name 

Address 

City 
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TEST INSTRUMENTS 


Simple 2-tube instrument delivers square waves 


at all frequencies between 10 and 180,000 cycles 


By T. W. DRESSER 


HE quickest and easiest way to 
check the performance of any am- 
plifier (video, scope or audio) is by 
squarewave analysis. The method 
is rapidly increasing in popularity, but 
has been held back by the relatively 
high price of a, suitable generator. 
While circuits for home-built instru- 
ments have appeared, they usually do 
not extend beyond about 20 kc, limiting 
their use to audio amplifiers. For scope 
or video amplifiers, a extending 
to 100 ke or 


range 
more is a must. 


This inexpensive unit will cover from 
10 or 12 cycles up to 180 ke and can 
be built by the average technician. It 
has four ranges: 12-180 cycles, 140- 
1,800 cycles, 1.4-18 ke, and 14-180 kc. 
The generated square wave has a rise 
time of slightly over 0.5 usec and a 
12-volt peak-to-peak amplitude. 

The circuit (Fig. 1) is essentially 
a cathode-coupled multivibrator. Com- 
ponents were chosen with a view to 
limiting the amplitude of the plate 
waveform. A dual triode is used rathe1 





Qeeeed 


Ri—1,000 ohms 
R2—2,700 ohms 

R3—47 000 ohms 
R4—3,900 ohms 

R5, 7—pot, 500,000 ohms 
R6é—680 ohms 

R8—470 ohms 

R9I—39, 000 ohms 
R10—22,000 ohms 

Ri i—10,000 ohms 
R12—270 ohms 

All resistors 2 wott, 10% 
Ci—.05 uf 


Fig. 1 


Square-wave generators can be di- 
vided into two types—those using a 
sine-wave generator followed by a clip- 
per and amplifier, and the multivibrator 
type working as a relaxation oscillator. 
Any form of square-wave generator 
should have a balanced waveform— 
duration of pulses equal to time between 
pulses—so it can be used for beam 
switching on oscilloscopes and other 
purposes. Both types of generators 
will provide this, but a complicated 
circuit or carefully matched time- 
constant components are required. 
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wut 
C5—10 uf, 250 volts, electrolytic 
Cé—0.1 uv 
C7—8 uf, 250 volts, electrolytic 
C8, I—0.5 uf 
All capacitors 600 volts unless noted 
Ji, 2, 3—banana jacks 
S!I—2-pole 4-position rotary 


Miscellaneous hardware 


Generator circuit. An external power supply is needed. 


than two separate tubes to obtain 
better symmetry of characteristics. The 
multivibrator’s output is coupled to a 
6AQ5 amplifier which provides both 
high- and low-impedance outputs. 

I used a 10 x 5 x 2-inch chassis, but 
there is no reason why the unit could 
not be built into a small metal cabinet. 
A power supply delivering 200 volts 
de at 50 ma and 6.3 volts at 2 amps 
is required. Calibration depends to some 
extent on the B-voltage and the unit’s 
frequency range may vary if the B- 
supply voltage is different. 


Take extra care while w 
that all capacitors are kept 
from the chassis to keep sti 
itance down. Leads should 
as possible and well 
chassis. Mount the time-cons 
itors (C1, C2, C3, C4) 
switch S1. Use the smallest- 
itors available and on no accout 
metal-cased units. The potent 
are carbon or composition ty} 

When wiring is finished 
circuit has been checked for 
you are ready to check the 
Connect its output to the verti 
terminals of a good 
that has reasonably flat resp 
high frequencies and a fast ri 
otherwise it will be impossible 
accurate tests. 

Switch on the generator and 
Now vary the sweep until only 
cycles are visible on the scree 
adjust R1 until a balanced x 
Fig. 2) is obtained. Then check at 
the generator set at 50 cycl 
and 100 ke. At these points tl 
wave should be a perfect figures 
tilt, rounding or overshoots. 

In use, the generator’s « 
connected to the input of the amplific 
under test and a scope is placed 
the amplifier’s output. Departures 
a square wave at the output ars 
and the cause found and repai1 

In video amplifiers, if the 
falloff of lower frequencies 01 


away 


oscillosco 


0 
Fig. 2—Waveshapes at generator’s out- 
put: a—unbalanced wave; b—balanced 
wave. 
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» » « Superbly made and designed for Radio, T.V. 
and Electronic Technicians, See your Distributor 
«+. only one quality ,.. the finest — whether 
you choose individual items or the handy kits . . . 


Use the Tools the Professionals use! Fig. 3—Waveforms observed in ampli- 
fier troubleshooting: a, b, c— indicate a 
falloff of lower frequencies or phas« 
shift with regard to higher frequencies: 
d—falloff in frequency response abov« 
800 ke; e—falloff in frequency respons« 
around 200 ke; f, g, h—resonant peaks 
caused by misadjusted peaking coil 
high wiring inductance or high-fre- 
quency leakage. 








shift with regard to higher harmoni 
the top of the wave, instead of being 
flat, will lean over and may even 
concave as in Figs. 3-a, -b and 
Fig. 3-d indicates a falloff in frequer 
XCELITE, incorporateo response above 800 cycles and Fig. : 
ORCHARD PARK, NEW YORK | shows a similar condition at 
frequency, around 200 cycles. 
Resonant peaks result in the patter? 
———— shown in Figs. 3-f, -g and -h. TI 
frequently indicates a misadjusté 
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TEST INSTRUMENTS 


By |. QUEEN 


EDITORIAL ASSOCIATE 


HE R-C type of audio oscillator is 

well adapted to home construction 

because it is easily assembled and 

calibrated. This one has novel fea- 
tures not found in previous designs. 
Using only two tubes and no variable 
capacitors, it is easy to construct and 
takes up little space. It covers 15 cycles 
to 100 ke with plenty of output and low 
distortion. The most important feature 
is spot tuning, which makes many fixed 
frequencies available at the throw of 
one or more switches. 

Fig. 1 is the complete circuit. V2 
feeds back voltage to V1’s grid through 
an R-C network. Oscillations occur at 
the frequency of the network. V2 is a 
cathode follower capable of high output 
at a low output impedance. Note how 
direct coupling eliminates components 
and, of course, improves frequency 


SEL RECT 130V/65MA (2) 
— 


a 


lOH/5OMA 


AEIG 


With this signal generator, a flick of a switch spots the 
frequency you want—between 15 and 100,000 cycles 


response. V2’s cathode is well above 
ground, but so is its grid and there is 
no bias problem. The power supply is 
conventional and needs no description. 
It is a full-wave type that delivers about 
135 volts at 20 ma to the oscillator. 

From TV receivers we know that 
switch tuning is quick and convenient 
and that it eliminates human error. 
If you have occasion to use several 
frequencies during a test run or hi-fi 
measurement, you will appreciate this 
feature. It means that you can switch 
from one frequency to others and 
always return to the precise value you 
originally had. 

There are three frequency switches, 
for 15, 25 and 60 cycles. Fortunately 
we are not limited to a single frequency 
per switch. Actually, combinations of 
the three may be switched in, the 
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Fig. 1—Circuit of the two-tube Spot-O-Matic. 


resultant being the sum frequency. 
For example, operating the first two 
switches (15 and 25 cycles) gives a 
40-cycle output. With the three basic 
frequencies there are seven spot fre- 
quencies per decade. They are 15, 25, 
40, 60, 75, 85 and 100 cycles, making 
a good distribution throughout the 
decade. The oscillator has a multiplying 
switch for <1, X10, 100 and 1,000; 
so you have a total of 28 spot fre- 
quencies, the highest being 100 kilo- 
cycles. 

The frequency-coupling network is 
a bridged-T (see Fig. 2). Bridged-T 
oscillators generally have lower distor- 
tion than those based on the Wien 
bridge. Also, hum is lower because 
there is a common ground for both in- 
put and output. 


Capacitors C,. and Cy» control the 


R1—390 ohms 

R2—pot, 1,000 ohms, screwdriver adjust 

R3—47,000 ohms 

R4—100,000 ohms 

RS—47 ohms 

R6é—5,000 ohms, 10 watts ww 

R7—pot, |,000 ohms 

R8&—750 ohms, 5%, 

R9I—33 ohms 

R10, 11—75,000 ohms, 5% 

R12, 13—47,000 ohms 

Ri4, 15—18,000 ohms 

Rié, 17—68 ohms 

All resistors /2-watt 10% unless noted 

Ci—l6 uf, 150 volts, electrolytic 

C2—20 uf, 150 volts, electrolytic 

C3, 8—.05 uf, paper 

C4, 9—.005 uf, paper 

C5, 10-500 uuf, mica, 500 v 

Cé—50 uf, mica, 500 v 

C7—05 uf, paper 

Cli—40-40 yf, 150 volts, electrolytic 

All capacitors 200 volts unless noted 

CH—filter choke, 10 h, 50 ma, 500 ohms (Triad C-3X 
or equivalent) 

F—!/,-amp fuse 

Ji, 2—phono jacks 

RECT |, 2—selenium rectifiers, 
(Federal 1002 or equivalent) 

SI—2-pole 5-position rotary (I! position 
(Centralab PA-1003 or equivalent) 

$2, 3, 4—dpdt toggle 

$5, 6—spst toggle 

T—power transformer: primary, |17 volts; 
230 volts ct, 40 ma; 6.3 volts, 
R-29A or equivalent) 

Vi—4AU6 

V2—46CL6 

LM—3-watt 117-volt candelabra screw-base lamp 
(Allied Radio 52E354, GE type 356 or equiv- 
alent) 

Socket, candelabra screw 

Socket, 7-pin miniature with shield 

Socket, 9-pin miniature with shield 

Chassis, 2 x 7 x 7 inches 

Fuse holder 

Miscellaneous hardware 


65 ma, 130 


volts 


unused) 


secondary 
1.5 amps (Triad 
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CHART OF CAPACITANCES 
USED BY THE AUTHOR 


} Value and 
Capacitor connection 

05 uf 

022 uf in series wit 

500 yf 

47 upf 

0.5 uf 

05 yf ir 

.005 uf 


001 uf 





500 wut 


paralle 
trimmer ad f 


with 36 guf mi 
usted for optimum 


frequency range which may be 1, 
x10, 100 or X1,000. C. is always 
10 times larger than the corresponding 
C,. When the switch is thrown to the 
next higher range, the respective capac- 
itors are one-tenth the value of those 
for the previous range. For any given 
range, resistors R, and R» are equal, 
and they select the actual frequency. 


TO VI GRID 100K 





¢ 


v q 
TOHIGH TERMINAL | [OK i 
———————— 


s5 100K 
TO COMMON TERMINAL SFb 








rig. 2—The basic bridged-T frequency- 
determining R-C network. 


A lower resistance means higher fre- 
quency. For the three spot frequencies 
we need three pairs of identical 
resistors. 


Building the oscillator 

The instrument is built into a 7 x 7 
x 2-inch aluminum chassis. There is 
plenty of space for all components with- 
out crowding. The HARMONIC control is 
above the chassis, all others are on the 
front panel. The output jacks are 
mounted on the right of the chassis. 

First mount the tubes, HARMONIC 
control, transformers, etc. Then assem- 
ble the power supply and check it. 

Now you are ready for the frequency 
networks. Since the frequencies are 
fixed, it pays to spend a lot of time 
here to obtain accuracy. Commercial 
instruments are often rated at 5% 
maximum error but, if you have the 
time and patience, you can do much 
better. The plan is to go through your 
resistor and capacitor supplies and 
select the correct values by actual fre- 
quency measurement. The values des- 
ignated on the schematic will provide 
the required frequencies quite closely, 
but if you have access to an oscillo- 
scope, you can select components for 
higher precision. 

Few experimenters have access to a 
good capacitance bridge, and it is not 
needed. Use paper or mica capacitors 
throughout, not ceramic or electrolytic. 
The resistor pairs should be checked 
with an ohmmeter. 

For the X1 range, you need a 0.5- 
and a .05-uf capacitor. (At this stage 
of the game it is wise to connect all 
components with clip leads, leaving the 
soldering until you have made the final 
selection.) 

Using your ohmmeter, select a 
matched pair of resistors of approx- 
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All the Spot-O-Matic controls but one are 
mounted on the instrument’s front panel. 








a 
RECT! 


AC CONNECTOR 


Under the chassis. 


1 
RECT 2 


Note that the rectifiers and 


power supply filter capacitor are mounted away 


from 


imately 18,000 ohms. Upon completing 
the network and connecting it to the 
oscillator, your scope should show a 


*George Zwick, Oscilloscope, page 122 (Gerns- 
back Library). 


the rest of the oscillator’s circuitry. 


frequency of 60 cycles.* If the frequency 
is too high, larger resistors are needed 
or the value of the capacitors may be 
increased. That’s why it idea 
to have three or four and 
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TEST INSTRUMENTS 


resistors of each indicated value on 
hand. Select the units that give greatest 
accuracy. 

Now pick a matched pair of 75,000- 
ohm resistors. Try various units from 
those you have to get as close to 15 
cycles as possible. Repeat this with 
47,000-ohm resistors to obtain 25 cycles. 
If this frequency does not make an 
easily recognized pattern when com- 
pared with line frequency, try switch- 
ing on 15 and 25 together. The 40-cycle 
pattern is easier to recognize. If the 15 
and 40 networks are accurate, the 25 
must also be. 

Select a .05- and a .005-uf capacitor 
for the X10 range. Don’t forget that 
the larger unit is always C, and con- 
nects to switch S1-b. With these capac- 
itors the frequency must be 10 times 
larger and the amplitude must remain 
unchanged. Be guided by these facts: 
If one or both capacitors are too large, 
your new frequency will be lower than 
it should be. If the amplitude is too 
high, the ratio of Cy to C, is too great. 


Amplitude adjustments 


For example, suppose we have com- 
pleted the X1 range. Switch in any de- 
sired frequency in the band, say 40 
cycles. Connect to the scope and set the 
sweep so that a single cycle appears. 
Thus, the sweep frequency is also 40 
cycles. Now switch to the X10 range. 
You should observe 10 complete cycles 
on the scope. Furthermore, the ampli- 
tude of the range-2 pattern should be 
identical with range-1. signal. 

Let us say that you are not too lucky 
(or perhaps you are very fussy). You 
feel that the range-2 amplitude is larger 
than that of the first. Furthermore, 
the frequency is a little too low and 
you want improvement. To raise the 
frequency we need lower capacitance 
(the resistors have been selected once 
for all ranges and should not be dis- 
turbed). The larger amplitude of range 
2 shows that the ratio C,/C, is too 
large. Therefore, we select another 
(smaller value) for Cy. For extra-high 
precision you may even have to make 
a new selection for both capacitors. 

Your labor can be eased with the 
help of another oscillator to compare 
frequency. Otherwise, simply set your 
scope for a complete cycle on one range, 
and look for 10 complete cycles on the 
next higher range. Use a minimum 
(preferably zero) sync signal during 
this measurement. For high accuracy, 
the patterns should remain stationary 
without aid of sync. 

To arrive at the correct value of 


| capacitance or resistance, you can add 


units in parallel or series as required. 
The chart shows the particular shunt 
and series capacitor arrangements I 
used. The same method applies, of 
course, to the resistors. I find that heat 
applied to a resistor can often raise 
its resistance several percent. If you 
have a resistor that is slightly low, 
apply a hot soldering iron to its leads. 
The resistance will rise appreciably, 
and in most cases will fall on cooling 


but leave a net rise. For this reason 
keep hot soldering irons away from 
the resistors once you have the correct 
value. 

Note that C7, C8, 
mounted above the chassis. 
capacitors are below. 


and C9 are 


The 


other 


Final steps 


After completing the 
connect its output to an 
Note that J1 and J2 are tied together 
Thus you may use one as signal source 
for an amplifier, and the other may be 
used for monitoring voltage or wave- 
form. As the HARMONIC control (R2) is 
set toward zero resistance, no oscilla- 
tion will occur. At maximum a dis- 
torted wave will be observed and, as the 
resistance is lowered toward midrange, 
the wave clears up. At about a 3-volt 
output, it should be a good sine wave 
but distortion will be still lower as R2 
is decreased further. 

S5 controls the output amplitude. In 
one position the maximum is about 3 
volts (depending upon R2’s setting). In 
the low position, the maximum is about 
100 mv. R7 is a variable output control. 

Because of low output impedance, 
the voltage does not drop much when a 


instrument, 


oscilloscope 


POINT A 





TO PINIOF Vi 
TO —e 


i, Sans 


Ra Rp 
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Fig. 3—A few additional parts and 
you've added a useful variable frequency 
circuit to the unit. 


load is connected. For example, if you 
adjust, for’ 2 volts open-circuit, a 600 
ohm load will reduce it to 1.5 volts. 

If you wish to add other basic fre 
quencies or perhaps to substitute fre 
quencies for those listed, the 
ances must be changed. The required 
resistance may be calculated from the 
following simple formula: 

f <a 

1,100 ~ ® 

where R is in thousands of ohms and 
f is the basic frequency (in the lowest 
range). Capacitors are as_ specified 
previously. Thus, for 55 cycles you need 
a pair of resistors, each 20,000 ohms. 
Of course this is the approximate value. 
The exact resistance is indicated by 
your oscilloscope as already described, 
and it requires careful 
resistors. 

Also, you may wish to add variable 
tuning. Since capacitance is fixed for 
any given range, the resistance must 
be varied. For the variable element. use 
a dual potentiometer, each unit 100,000 
ohms with logarithmic taper (see Fig. 
3). The fixed resistors are limiting 
elements. To use the variable tuning, 
switch off all fixed frequencies and 
switch in the dual potentiometer in- 
stead. This feature was actually 
included in an earlier model of the 
Spot-O-Matic, but was abandoned in 
favor of greater simplicity. END 
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An Inexpensive Scope Calibrator 


A range of .01 to 100 volts peak-to- 
peak with an accuracy of 5% makes 
this unit a valuable addition to your 
test equipment 


By JOSEPH CHERNOF 


F amateurs and experimenters were 

polled as to what they consider the 

most important single difference be- 

tween an inexpensive oscilloscope 
and its high-priced laboratory brother, 
the hands-down winner would prob- 
ably be a built-in calibrator circuit. 
To be truly useful, the calibrator should 
provide a continuously variable output 
over a wide range with a reasonable 
degree of accuracy. It should also be 
small and compact so it can be used 
with a scope without increasing work- 
bench clutter. Such a unit is described 
in this article. 

The scope calibrator operates from the 
117-volt line. It has a useful output 
from below .01 volt to 100 volts peak 
to peak. With normal values of ac line 
voltage, output voltage accuracy should 
hold to within 5% after calibration. 
Accuracy depends on the care used in 
selecting the voltage-dividing resistors 
used in the COARSE OUTPUT switch 
network. 

There are three front-panel controls. 
One, the COARSE OUTPUT switch, is 
a decade attenuator that provides four 
ranges of output voltage. The second, 
the OUTPUT VOLTS control, provides 
a continuous linear adjustment of the 
calibrator output voltage. The third 
control is an ON-OFF switch. Two 
pairs of banana jacks on the unit’s side 
panels provide input and output ter- 
minals. The signal input terminals re- 
place the scope’s vertical input ter- 
minals for all test-lead connections. 
The signal output terminals are con- 
nected to the scope’s vertical input 
terminals. For normal use of the 
scope, the fifth position of the output 
attenuator control provides a direct 
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With a little crowding size could be cut in half. 








R4 180K 
Wr 


SEL RECT 
130V/65MA 
SI T RI 





R2 


+ 
120V/50 MA Cl-aR—, Ue a CI-b 


40/150V | 





100. } 2K 4) 12 
i ~ * env + 


; (ore 


K 


2A 


6 





-o 

ITVAG 

ea ; | 
& 6.3V/2A NOT USED 


RiI—100 ohms 

R2, 3—1,200 ohms 

R4—180,000 ohms 

R5—pot, 10,000 ohms, screwdriver adjust with locknut 
Ré—pot, 100,000 ohms, linear taper 


R10—100 ohms, 1% 

All resistors /2 watt 

Ci—40-40 uf, 150 volts, electrolytic 

C2—.05 uf 

*Di—4UI, International Rectifier selenium diode 


cree a 

ti) % 2 

*D2—6U! Internationa 

(Di, 02 mounted u 

Ji-4—Banana jacks 

RECT, selenium 130 volts, 65 ma 

Si—spst toggle 

$2—I-pole 5-position ary 

T—Power transformer: primary, 117 volts; secondary 
120 volts, 50 ma: 6.3 volts, 2 amps (Merit P-3045) 

V—0B2 

Case, 6x 6x 4 inches, socket, 7-pin miniature 

miscellaneous hardware 

* Available from: Radio Shack, 1617 Washington St., 

Boston 8, Mass 


Rectifier selenium diode 
board.) 


nder terminal 


rot 


Circuit of the scope calibrator, 
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CRT 400 PROVES REAL MONEY-MAKER 


Thousands of servicemen today make money 
and keep customer good-will by checking and 
correcting b&w picture tube troubles with the 
famous B&K CRT 400, right in the home without 
removing tube from set. Restores emission and 
brightness. Repairs inter-element shorts and open 
New C40 Adapter for circuits. Checks leakage. Indicates picture quality 
110° Tubes and Color Tubes customer can expect. Life Test checks gas content 
and predicts remaining useful life of picture tube. 
Makes new picture tube replacement sales easier! 
Model 400 (without adapter)... . .Net, $5995 


NEW MODEL C40 ADAPTER DOUBLES VALUE OF B&K CRT 


Designed for use with all B&K Models 400 and 

350 CRT’s. Makes it easy to test and rejuvenate TV 
color picture tubes and 110° picture tubes. Isolates 
and detects difficult color troubles. Tests and 
rejuvenates each gun of the color picture tube 
separately the same way as a black & white tube. 
Model C40 Adapter 


See your B&K distributor, or write for Bulletin AP12-E 


BaK MANUFACTURING CO. 
3726 N. Southport Ave. + Chicago 13, Illinois 











NEVER BEFORE AT THIS LOW PRICE! 


Precision, battery-operated 
transistorized portable 


TAPE RECORDER 


2 ad Weighs only 2 Ibs. 8°x7"x2" 
Send for it today! (imported from West Germany) 


Precision-engineered—Records, lays back, erases. Variable Your cost for sample, only 

controls. Operates on 4 ordinary C-batteri¢ es standard 4%” i $29.95. Suggested retail sell- 

tape. Playback time about i5 m ’atented motor mount provides ing price, $39.95! On your re- 

vard and reverse winding; stopping th stantaneous braking action, order for two or more, earn an 

“ up all slack tape: p ron ling. Voice can be dubbed additional 10% discount. Hurry 
uperimposed on music or othe oice ‘and vice versa). Fine, 7 : 4 

iurable, high-quality components plete i —be the first in your area with 

Servicemen—Dealers! Every service call an easy sale after a simple demon this sure-fire item! Everyone 

tration. Renders same functions as machines costing many times as much will buy! Rush order now! 


Unconditionally guaranteed for 90 days against mechanical defects. 10-day money-back guarantee. 


FILNOR PRODUCTS CO. i?: 1 Park Ave., N.Y.16,N. Y. 
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TEST INSTRUMENTS 


connection between the input and out 
put terminals. This effectively removes 
the calibrator from the scope’s input so 
a signal from a circuit under test can 
be observed. Additional utility and 
flexibility can easily be incorporated 
by adding an extra pair of input ter- 
minals connected to a sixth position 
of the output attenuator switch. (You 
would need a six-position rotary switch 
instead of the five-position unit used.) 
This would let you monitor two sep 
arate circuits without moving test 
leads around. 

The unit’s circuit is shown in the 
diagram. A rectified de output voltage 
is filtered through R1, R2, R3, Cl-a and 
Ci-b. R1 is a current-limiting resistor, 
included to prevent damage to the 
selenium rectifier by the initial surge 
of charging current drawn by Cl. Re 
sistors Rl, R2 and R3 are also used 
in conjunction with V1, an OB2, t 
provide a regulated 105-volt de output 


Clipped output 


The transformer’s 120-volt output is 
also applied to the calibrator’s voltage 
dividing resistors. Diodes D1 and D2 
limit the applied voltage to a 105-volt 
peak-to-peak value. Dl1’s cathode is 
biased with 105-volt regulated de 
from V1 so that it will conduct when 
voltages exceeding 105 are applied to 
its plate. Thus, peak voltages 1e 
than 105 are effectively clipped. 
wise, D2’s plate is connected directly 
to ground so that all negative values 
of instantaneous ac voltage will also 
be clipped. The output of these clip- 
ping circuits is a semi-square wave witl 
a constant 105-volt peak-to-peak value 

This constant output voltage is ap 
plied to the output attenuating circuits, 
consisting of potentiometer R5, potenti 
ometer R6, and the COARSE OUT- 
PUT switch resistors R7, R8, R9 and 
R10. Values for these resistors have 
been chosen so that the variable output 
voltage from R6 can be multiplied by 
attenuation factors of 1, 0.1, .01 and 
.001. R7, R8, R9 and R10 should be held 
to tolerances of 1% for best calibra- 
tion accuracy. 

The initial calibration procedure is 
short and sweet. Connect an accurate 
vtvm to output terminals J3 and J4, 
turn the calibrator unit on and set 
OUTPUT VOLTS potentiomete: to 
the maximum voltage setting. Set 
COARSE OUTPUT switch to its 
<1 position. The vtvm should indicate 
approximately 105 volts peak to peak. 
Vary R5 until the output voltage reads 
exactly 100 peak to peak. Tighten the 
shaft locknut. 

The unit is now ready to use. It 
can be mounted on top of your scope o1 
bolted to its side. The components will 
fit into a much smaller case if size 
and portability are important. If the 
unit is mounted on top of the oscillo 
scope, size would not be a major factor, 
and a 6 x 4 x 4-inch metal case, finished 
to match your oscilloscope, will provide 
an attractive housing for the calibra- 
tor. END 
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: CORNELL- 
N 
ow Tubes DUBILIER 


& Nemi- CAPACITORS 
conductors 


HIS month has turned out a large 

group of new units. Among them are 
two MADT transistors, a test picture 
tube for 110°deflection systems, a high- 
fidelity output tube and a group of 50- 
watt power transistors. 


2N499 
A micro-alloy diffused-base germa- 
nium transistor intended for use as a 
power oscillator or power amplifier at 
frequencies up to 100 me. Polarities 
are similar to those of p-n-p transistors. 
Power gain is typically 10 db at 100 me. 
Typical power oscillator output at 100 
me. is 35 mw. 
The maximum ratings of this Philco 
transistor are: 
Ves 
Vou 
Ver 
Io (ma) 
P. (mw) 


( 
TOR 
2 ©- 
EMITTER 7 
PIN CIRCLE 
2N499 DIA .O7I IN 
2N504 
2N504 
The 2N504 is a hermetically sealed 
germanium MADT (Micro-Alloy Dif- 
fused-base Transistor) field-flow tran- 
sistor designed for use in if amplifiers. 
Its maximum frequency of oscillation is 
at least 50 mc. Polarities are similar to 
those of p-n-p junction transistors. 
Maximum ratings of this Philco unit 
are: 
Ves — 35 


oc 


25 
1 


ly (ma). ies te Thoroughbreds when 
uel lightweight (2-pound) 8-inch the heat’s on 


rectangular picture tube is designed as 


a universal check tube for TV receivers Here are two types of C-D tubulars so th ghly entombed in high- 


8 grade plastic that they’re virtually unaffected by heat, cold and 

? eine humidity. And, because they employ superior dielectrics, these capaci- 

4 Yee tors have a 15%-25% greater voltage breakdown margin. That makes 
" aiid them the ideal replacement capacitors 01 ervicing jobs. 

: The C-D CUB, shown, is available with HT COMPOUND or DYKANOL “‘c” 

dielectric. The C-D PM utilizes the sup lielectric qualities of 

DUPONT “MYLAR.” Both types maintain e» nt electrical character- 


Boy istics at high temperatures. 
ae sg For a lasting service job, use C-D ¢ : PM’s. Your local c-D 
a _ distributor carries complete stocks. F data, ask for catalog 


using 110° picture tubes. The tube has 200D-3, or write Cornell-Dubilier Elect ration, South Plain- 
a conventional base and comes with an field, New Jersey, Dept. RE-6. 

adapter to match the button base of 
most 110° tubes. It has a_ 6.3-volt 
600-ma heater which is also designed 
to operate satisfactorily in 450 ma 


heater strings. It is made by Sylvania. S CORNELL- DUBILIER 
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CDR 
ROTORS 


CUTAWAY VIEW 


All new features 


Completely designed from the ground up, CDR Model TR-15 and 
TR-16 Rotors have features never before available in the popular price 
range. Check these refinements and you'll see why: Quick mounting 
mast collet ...speedy installation (no loose parts to assemble)... 
self-centering sawtooth clamps take masts up to 14%” O.D.... instant 
locking prevents drift... mechanical brake releases magnetically ... 
instantly reversible ...makes complete revolution in 45 seconds... 
meets JAN salt water test... great strength thrust bearing support... 
low weight ...completely weather-sealed ... fits standard towers... 
streamlined to reduce wind resistance... mahogany or blonde finish 
control box. Get full details today from your local CDR distributor. 


CORNELL-DUBILIER ELECTRIC CORP. 
South Plainfield, New Jersey 


THE RADIART CORPORATION 


Indianapolis, Indiana 





NEW TUBES & SEMICONDUCTORS (Cont'd) 
2N623 


A high-frequency diffused-b: 
manium transistor that enabl 
gain at frequencies ideal fo1 
if amplifiers, radio rf amplifie 
vhf oscillators. Featuring 
typical maximum frequency 
tion and a 90-me typical alph: 
frequency, this p-n-p transistor 

CASE _n_ EMITTER 


j * 
( \ 
\\ | 
VA _ 36 


COLLECTOR 





a 
OUTPUT Te 
IDENTICAL 

















mVnh 
¥—I2v0 


TI,T2-PRI:21T N°30; SEC:2-3/4T N°30 W 
BOTTOM END OF PRI'ON 1/4 IN DIA FORM 


50-db gain at 1 me and 
50 me. In the 43-me if am; 
(see diagram) the Texas Ih 
2N623 provides 15-db typica 
20-mw output. 

Maximum ratings of the 


CEO 
EI 


-rotat (mw) 


7027 

A high-perveance beam power 
designed specifically for uss 
pull power amplifier circuit 
fidelity audio equipment Feat 
high power sensitivity and | 
ity, the 7027 can deliver hig! 
low distortion. Double-base pin « 
tions for both grids 1 and 2 pr 
flexibility of circuit arrangeme1 
cool operation of the grids, whi 
mizes reverse grid current. 


Typical operating values using tl 
RCA tube in an Ultra-Linear 
circuit are: 

Vp 

Vez 
Cathode bias resistor (ohms) 

Peak af (gl — gl) (volts) 

Zero-signal cathode 

current (ma) 

Maximum-signal cathode 

current (ma) 

Effective load resistance 
plate to plate (ohms) 
Total harmonic distortion 

(%) 
Maximum-signal power out 
put watts 
Norte: g2 voltage is obtained fror 
primary winding of the output trar 
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NEW TUBES & SEMICONDUCTORS (Cont'd) 


taps are located on each side of the center tap 


sare located on cach side of the center tap RADIART 
(ioe VIBRATORS 


2N394, 395, 396, 397 
These germanium p-n-p alloy-junc- 
tion high-frequency switching transis- 
tors are intended for military, industrial 
and data-processing applications where 

PIN CIRCLE DJA .2 IN 
aaa 
BASE 


OLLECTOR 
EMITTER 


2 
BASE CONNECTED TO CASE 
high reliability and extreme stability of 
characteristics are of prime impor- 
tance. 
Maximum rating of these General 
Electric transistors at 25°C are: 
2N394 395 396 397 
Ver — 10 E 20 —10 
Ves -— ep 5 20 —10 
Ver — 10 10 10 
I~. (ma) — 200 2 200 250 
Paverage (mw) 150 E 150 150 
Alpha-cutoff 
freq (mc) 5.5 7 10 


2N627, 628, 629, 630 
Germanium p-n-p_ alloy junction | 
power transistors capable of handling 
high wattages at high voltage. Collec- | 
tor electrode is connected to the case. | 
Units are designed for high-current 
switching and audio applications. 





S FOR N°i2 AWG WIRE 


2N627 
2N628 
2N629 
2N630 


BASE 
COLLECTOR CONNECTED TO CASE 
Maximum ratings of these Motorola 
transistors are: 
2N627 628 629 630 * 
ro 0 60 "8010 Consistently dependable power 


V 

Ver 30 15 60 
I 

I 





(dc) (amps) 10 10 10 
*- (base temp 
30°C) (watts) 50 50 


Next time an auto-radio vibrator r ent is ealled for, 
try Radiart. There’s a complete line 1 t and 12-volt 


applications. And no waiting for the t ( ant, because 
your local Radiart Distributor mainta full stock for your 
convenience. Ask him for your frees the Radiart Vi- 
brator Replacement Guide, or writ Dept. S-1, The Radiart 
Corporation, Indianapolis 5 





@ RADIART 


“OK! So I am chicken!” TO B E Vibrators 
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HAM RECEIVER KIT, Mohawk 
model RX-1. Wide-band slide-rule 
type vernier tuning. Covers am- 
iteur bands from 160-10 meters. 
External receiver-powered con- 
verter accommodations cover 6 
and 2 meters. Front end pre- 

wired and aligned. 


assembled, 
Double-conversion if at 1682 


Tew 
Devices 


V\ i a A 
let. Elements are extended from 
both sides of ceiling strips and 


15 to 1 (low 
(high band). 300-ohm imped- 
ance, balanced sleeve dipole 
system.—JFD Electronics Corp., 
6101 16th Ave., Brooklyn 4, N. Y. 


TV ANTENNA, Dura-Gold Cor- 
vette. Deep fringe-area, all- 
channel type (2-13). Metal ele- 


band), 18 to 1 


— 


ments covered with vinyl plastic 
to protect against corrosion.— 
Clear Beam Antenna Corp., 
Canoga Park, Calif. 

ANTENNA TOWER, No. 25. 
General-purpose communications 
and heavy-duty TV type. 12 %- 
inch equilateral triangular de- 
sign. Uses 1%-inch  heavy- 
gauge tubing for side rails and 
zig-zag solid steel cross bracing. 
Self-supporting to 50 feet or 


used for switching between tw: 
antennas at receiver.—Techni- 
cal Appliance Corp., Sherburne 
af 


AUTO RADIO ANTENNA, 
model JA-7 Bullet. Chrome, die 
cast swivels for vertical or 45 
angle mounting. 3-section tele 
scoping mast extends to §& 


Manufacturing 
Blvd., Cleve- 


inches.—Tenna 
Co., 7580 Garfield 
land 25, Ohio. 


STYLUS-USE TIMER, Hi-F 
Eye. When connected in paralle! 


with record changer or turn- 
table, automatically ir 
how many hours it has 
use. Lets you know 


secured with conductive cement. 
When painted over, antenna be- 
comes invisible. Kit includes 
compass for proper orientation, 
conductive paint and materials, 
wall outlet, wall and conductive 
cement, applicator and other 
necessary material.—K & K Re- 
search Development Co., P.O. 
Box 925, Hawthorne, Calif. 


FRINGE-AREA TV ANTENNA, 
Satellite-Helix. 28 elements. 
Front-to-back voltage ratios: 


dicates 
peen If 


when to 





ke and 50 ke 5 
positions 


selectivity 
from 5 ke to 6500 
Bridged T-notch filter 
for maximum rejection. Built- 
n 100-ke crystal calibrator. 
10-db signal-to-noise ratio at 
less than -1 gu input. 15 tubes. 
Heath Co., Benton Harbor 20, 
Mich. 


INDOOR 


& 
Uh boca 
guyed to 150 feet. Hot-dipped e 
galvanized or enamel finish.— 
Rohn Manufacturing Co., 116 
Limestone, Bellevue, Peoria, III. 
LOW-LOSS SWITCH, for an- 
tenna systems, TACO model 823. 
Miniaturized unit 1% x 1% 
inches. Mounted in gold anodized 
case. Slide switch presents 300- 
ohm impedance for maximum 
energy transfer. Dpdt type unit 


NEW ULTRON UNIT PROVIDES | 


SONIC REALISM 


THE MODEL U-2 
REVERBERATION UNIT 
MAKES YOUR MUSIC SYS- 


TEM REPRODUCE NATURAL 
QUALITIES OF LIVE SOUND 


“PRESENCE” AT LOW COST 
APPLICATION OF REVERBERATION PRINCI- 
PLES GIVES EFFECT OF STEREO WITHOUT 
REQUIRING MULTIPLE PROGRAM SOURCE 
Ultron Company's Model U-2 Reverbera 
Unit will link any supplementary am- 
plifier-speaker combination to y 
monaural system so as to provide re 
ind reproducti 
gram material. Music through 
acquires a dept 


yeles. 


change stylus.—Electronic In- 
struments Service, 8907 S. Ver 
mont Ave., Los Angeles 44 
Calif. 


VARIABLE ATTENUATORS 
Model AV-50 (illustrated ha 


ANTENNA, Perma- 
Tena. Two continuous foil strips 
rare glued to ceiling and con- 
nected to an antenna wall out- 


COYNE 


TRAINS YOU 
IN SPARE TIME 
AT HOME 


iSION 


LoR TY 





Only from famous COYNE do you get this 
modern up-to-the minute TV Home Training. 
Easy to follow instructions—fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- a 
ance by Coyne Staff. Practical Yob Guides to equ pped or positive contacts, protected with a lasting 
help you EARN MONEY QUICKLY IN A parkle known only to those accustomed t ee oo $2.25 
TV-RADIO SALES AND SERVICE BUSI- | | ™°re expensive stereo installations. H et 


tion 
Chemically engineered 
for tuners and switching mechanism 
Hush comes in a 6 oz. pressure can with 


sufficient pressure to reach all contacts to 
wash away that dirt, leaving clean and 


n trom a single 


system 


a simple matter 


Hush also available in 2 oz., 
NESS part time or full time. COSTS up s »vered 8 oz. and 32 oz. containers. Ne 
MUCH LESS—pay only for training—no costly installation instructions accompar 


“ , 1 ” unit per 
put together kits. : Bit & 


SEND COUPON FOR FREE BOOK 
= Since 1949 the 


SEND COUPON BELOW for Free Book 

und fu tails including EASY PAY- | 

MENT PLAN. NO COST OR OBLIGA- | . 

rliON—NO SALESMAN WILL CALI Laaceree Original Volume Control and Contact Restorer 
EVER-QUIET is a free-flowing liquid thet 

leaves no powder residue. Scientifically 

designed to seep around the shoft and 


B. W. COOKE, Ir., a - FOUNDED 1899 
Pres. ELECTRICAL SCHOOL : 
penetrate the control or potentiometer, 
7 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT - 
Paulina, Dept. AS-HS, Chicago 12, Iilinois and leaving a safe 
COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, LIL., Dept. A8-H5 
Send FREE BOOK and details of your Television 
Home Training offer. 


Name 


Ns are approximately 


Dimensic 


x 5!/, inches. 


ORDER NOW 
OR SEND FOR FURTHER DETAILS 


Purchase price will be refunded if unit 
claimed and is returned undamaged 


1 days of purchase. 


ULTRON COMPANY 
Dept. R-1, 7943 Haskell Ave., Van Nuys, Calif. 
(C Send free descriptive folder 
OC) Send U-2 Units @ $18.75 
(Calif. residents add 4% sales tax.) 
(1 C.0.D. (€) Postpaid (check enc 4) 





g the 
protecting film. 


79c Net 


See your distributor or write to 


[TRONIC 


2 oz. 








Address 
City & State 





Address. 
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NEW DEVICES (Continued) 


level for 100% modulation is 2.5 — FLE XI ONE. Ips improve 
volts; afc and afe defeat; Arm- ws Lowers cone resonance 
strong circuit with limiter and : l i ves soft, per 
Foster-Seeley discriminator. AM . 7 flexible, outer-edge 
response 20-5,000 cycles, within E. er n. ymes in do- 
3 db. Built-in AM and FM an- ‘ 
tennas.—Lafayette Radio, 165- 
08 Liberty Ave., Jamaica 33, 
N.Y. Magneto-dynamic 
REVERBERATION UNIT, mod- ™agnet armature 


el U-2. Used as link between Tite material and 
to 


50-ohm characteristic imped- 

ance; AV-75 has 75-ohm char- , 
’ . asic ¢ ifie ‘ i erpendicular! 

acteristic impedance. Both pro- basic amplifier output and input ee sang Fons 750 2 

vide 0-62.5-db attenuation in within 2 db Gutpui 

0.5-db steps. Operates from de—- 10 ¢ ane’ Satnehe ‘I at 

500 me.—Jerrold Electronics Seine diseadll tr<veinge: Seaghe-tahe f kit with Instructions. 

o* — _ = . pliance greater thar | Re-Cone Service, 824 

Corp., 23rd & Chestnut Sts., ‘ ivne. Vertical tr fo? "Se Are =e iia 

Philadelphia 3, Pa : em/dyne. Vertical t king fore ‘a Washineten 

me em ‘4 5 grams.—North American 
UHF CONVERTER, model 99R. ‘ Philips Co. Inc., High Fidelity ‘oan : 
3-section tuner with dual input Products Div., 230 Duf Avi pet _ ar ee 


ert 7 <—* : a ys 5 alee . r I 50-20 001 
section. Single-knob tuning of of any auxiliary amplifier and Hicksville, N. Y. 

speaker combination. Gives illu- PAK 
sion of presence without neces- SPEAKER EN¢ L OSURES. 


sity for two sources of program Model RJ/8 (illustrat ; 

material.—Ultron Co., 7943 Has- ’ © 
kell Ave., Van Nuys, Calif. ; *@ Cc 
TRANSISTOR INTERCOM, & “=. 
Centrum. Two 4.5-volt batteries 


power unit. Standard set con- 


. sists of master station, substa- | = t rated output. Le 
channels 14-83. 300-ohm imped- sila ay ace ge notes 11s * { distortion. Hun 
ance.—Blonder-Tongue Labora- ' : b k ] 
tories Inc., 9-25 Alling St., AY id ead. 
Newark 2, N. J. signed for 8-inch speakers, fits I ! yudnes treble 
AM-FM TUNER, model LT-25. ee ee eee o ee ee 
FM section: response within 1 _— a | an a LSS COUDIO-EIM Radio, : berty Ave., 
db from 20—20,000 cycles; output Pe Pile RJ) Py on we . , : : 7 

Te 2-f ; Toor model for lz-inch " 

speakers. RJ/Super 8: ready-t 30-WATT Repost herein HF 
play system consisting of R. Response witl 

—————— ea enclosure equipped wi th Wharf 
tion and 20 yards of cable. Upto dale Super 8/FS/Al —< 
3 additional. substations may ps mo — and finished ir - 
be added—Reeves Equipment M™#hogany, walnut or biond 
Corp, 10 E. 52 St., New York, R-J Audio Products Inc., 80 * e200 ad 
"4 Rd., Port Washington 
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HI-FI PHONO CARTRIDGE 


; DX 16 Su D | TV KIT 70° or 90°—operating all 17”, 
= - uper enmxe 21”, 24” and 27” PICTURE TUBES 
Fie NEW IN DESIGN—Mounts Horizontally, Vertically or Sideways. 


Produces a Superior 16-Tube Chassis with be performance. 
Latest advanced Intercarrier Circuitry and } tion Tubes. 
Standard Cascode Tuner for Selectivity a1 Fine Definition. 

5 Microvolts Video Sensitivity (20 volts pe at CRT grid). 
Fast Action AGC for Drift Free, Steady a ( r Pictures. 

3 Hi-gain Video I.F. Stages for excellent Cont t and Details. 

AGC Level and Area Control, for adjust tion to signal area. 
All Video and I.F. Coils factory pre-aligne: i 

Horizontal Sweep Circuit is the famous RCA hroguide Network. 
Large 250 ma Power Transformer. 

Large 12” Concert-tone Speaker. 

Sold on the Easy-Payment-Plan—$2.49 starts you off. You receive LIFE-SIZE 


Dimensions "Wx 16"D step-by-step Building Instructions .. . just buy a few dollars worth of parts at 
Shipping’ wergnt 40" ibe. a time . . . or buy it complete at the low price shown below. 


COMPLETE KIT 


WITH SET OF V4 estinghouse TUBES txt ee IE $79-97 
BUILD ws TV CABINET any TY CHASSI Cemparche te the type thet Tap Mtr 


CABINET KIT with 90% of the job done, includes— 
FRONT SECTION complete as pictured in Solid Mahogany, Walnut or Blond K 
TOP, SIDES, BACK with CRT CUP, MASK, SAFETY GLASS, ETC. and Easy w Instructions, 


Front, Top and Sides supplied in a beautiful Piano Finish 2 2 Knob pane 1 r eipt of 
your template) @ @ @ For matching Mask specify type of CRT us Same I : ’ W Blond 
Worth $60 when compieted, only takes a few hours to assembie Worth $65 when completed a few hours to assemble 


21” CABINET KIT 26m, 25-w, 22” $94: 95| 94° or 27” CABINET KIT 20. sovw, sare $36" 


(Also available for 17”CRT) Maximum Shippin 


FRONT SECTIO for WALL INSTALLATIONS Includes = 2". AT ~ | or i -97 


+ + +t + +H HF HH 











Decals and Illustrated Instructions 
(only) Same price on Mahogany, Walnut or Blond or in Natura 


BROOKS RADIO & TV CORP., 84 Vesey St., pep. , New York 7, N.Y. 
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-~—————-——-UNCONDITIONAL MONEY-BACK 


BUILD 16 RADIO 


CIRCUITS at Home 
with NEW DELUXE 
1958 PROGRESSIVE 
RADIO “EDU-KIT" 


A COMP RADIO COURSE 


No Knowledge of Radio Necessary 
No Parts or Tools Needed 
a BACKGROUND FOR TV 


Attractiodly Gift Peeled 
Now Includes 
* TRANSMITTER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 


FREE EXTRAS 


@ RADIO & (Sten e-fel ile 
TESTER INSTRUCTION MARK 

CONSULTATION SERV 
BOOK @ FCC AMATEUR 

* PRINTED CIRCUITRY 
ALIGNMENT TOOL e WRENCH 





NO NEED TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 


Edu-K offers you an outstanding PRACTICAL HOME RADIO COURSE at 

rock-bottom price. Our kit is designed to train Radio & Electronics Technicians, 

the most modern methods of home training. You will learn radic 

construction, servicing. basic Hi-Fi and TY repairs. code, FCC amateur 
requirements 

learn how to identify radio symbois, how to read and interpret s~he- 

to mount and tay out radio parts. how to wire and solder. how to 

operate electronic equipment, how to build radios. You will receive a basic edu- 

cation in radio, worth many times the smal! price you pay, oniy $22.95 complete. 


THE KIT FOR EVERYONE 


The Progressive Radio ‘‘Edu-Kit’’ 
specifically prepared for an per- 
desire to learn Radio 

has been used success- The 

fully by young and o 





Armed Forces Personne! and Veterans 
throughout the world 


Progressive Radio ‘‘Edu-Kit'’ 
requires mo instructor. All inst, uctions 
and parts are inciuded. Every step is 
carefully explained. You cannot make 


used for training and rehabilitation of a mistake 


PROGRESSIVE TEACHING METHOD 


Progressive Radio ‘‘Edu-Kit’'’ is the foremost educational radio kit in the 
and is universally accepted as the standard in the field of electronics training. 
Kit'’ uses the modern educational principte ‘“‘Learn by oing.** 
you will construct radio circuits. perform jobs and conduct experiments 
to illustrate the principies which you learn 
begin by examinin the various radio parts included in the ‘‘Edu-Kit.’" You 
learn the function, theory and wiring of these parts. Then you build a simple 
With this first set, you will enjoy listening to reguiar broadcast stations, 
learn theory 
radio theory and s in 
manner rate, you will 
mutti-tube radio circuits, and doing work like a professional Radio Technician. 
**Edu-Kit'’ course are sixteen Receiver, Transmitter, Code Oscil- 
and Signal injector circuits. These are not unprofessional 
*‘Dreadboard’’ experiments, but genuine radio circuits, constructed by means of 
professional! wiring and soidering on metal chassis the new method of radio 
construction known as ‘‘Printed Circuitry.'’ These circuits operate on your reguiar 
AC or OC house curren 
tn order to provide a thorough, well-integrated and easily-learned radio course, 
**Edu-Kit’’ includes practical work Ss well as theory; troubleshooting in addi- 
tion to construction; training for all, whether your purpose in tearning radio be 
for hobby, business or job; progressively-arranged material, ranging from simple 
circuits to well-advanced topics in Hi-Fi and TV. Your studies will be further aided 
by Quiz materials and our well-known FREE Consultation Service. 


THE “EDU-KIT" pate)'):18 23) felegal, ic) 
1S COMPLETE LESSONS 


You will receive all parts and in- You will tearn trouble-shooting and 
structions necessary to build 16 differ- servicing im a progressive manner. You 
ent radio and electronics circuits, each will practice repairs on the sets that 
guaranteed to operate. Our Kit contains you construct. You will learn symp- 

tube sockets, variable, electro- toms and causes of troubles in home, 

and paper eee. —. portable and car radios. You will learn 

a on to use the professional Sigaal 

one . unique Signal Injector and 

Dynamic Radio lectronics 

Tester. While you are tearning in this 

practical wa you will be abie to do 

many a repair job for your friends and 

neighbors. and charge fees which will 

far exceed the price of the ‘‘Edu-Kit.'’ 

Our Consultation Service will heip you 

with any technical problems you may 
have 


struction 
addition, you receive Printed Cir 
inctuding Printed Cir- 

special tube sockets, hard 

e and instructions. You also receive 

a useful set of tools, a professional 

electric soldering iron, and a self- 

powered Dynamic Radio & Electronics 
Tester. The ‘‘Edu-Kit’’ aiso inciudes 
Code instructions and the Progressive 
p Oscillator, in addition to F.C.C 

e Questions and Answers for Conn., writes: ‘‘l have repaired 

Amateur License training You sets for my friends, and made 
also receive lessons for servicing with The ‘‘Edu-Kit’’ paid for itself. 
the Progressive Signal Tracer and the ! was ready to spend $240 for a Course 

Progressive Signal tinjector, a High but | found your ad and sent for your 

Fidelity Guide and a Quiz Book Kit.’ 


Stataitis, of 25 Poplar Pi., Water- 

















GUARANTEE - — — ——- 


'" Postpaid. | enciose full t of $22.95. 
Send ‘‘Edu-Kit’’ ©.0.0. 1} will $22.9 ee pos . 
Send me FREE additional information describing 





Address 








497 Union Avenue, j 
Sept. 1416, Brockiyn 114, N.Y. 


PROGRESSIVE “EDU-KITS” INC. 
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NEW DEVICES (Continued) 


0.1 db from 15-30,000 cycles at 
any level from 1 mw-and 30 
watts. Harmonic distortion be- 
low 1% within 1 db of 30 watts. 
4, 8 and 16-ohm outputs. Inputs 
for magnetic phono, tape head, 
mike, high level (TV, tuner, 
aux). Equalization, level, loud- 
ness, bass, and treble controls. 
Rumble and scratch filters — 
Electronic Instrument Co., Inc., 
EICO, 33-00 Northern Blvd., 
Long Island City 1, N. Y. 

DUAL-CHANNEL AMPLIFIER, 
Dual-Amp. Input separated by 
electronic divider circuits into 
low-frequency and high-fre- 
quency components. Variable 


lt I 


crossover between 100 and 4,000 
cycles. Low-end amplifier rated 
at 24 watts, high end at 6 watts. 
Separate volume controls for 
each.—Transvision Inc., New 
Rochelle, N. Y. 

HI-FI AMPLIFIER, Mini-Fi 
model KN-510. 10 watts. Re- 
sponse within 1 db from 20- 
20,000 cycles at full output. 
Harmonic distortion less than 
%, IM distortion less than 
3%. Inputs for magnetic phono, 
crystal or ceramic phono, tuner, 


oo° 


auxiliary equipment and tape 
head. Bass, treble, volume, equal- 
ization selector and rumble fil- 
ter. Outputs for 4-, 8- or 16-ohm 
speakers and _ high-impedance 
output for tape  recorder.— 
Allied Radio Corp. 100 N. 
Western Ave., Chicago 80, IIl. 


STEREO AMPLIFIER, model 
SR 17-17. Combines 2 preamps 
and 2 power amplifiers on single 
chassis. Power output 17 watts 
each section. Harmonic distor- 
tion less than 0.5% at rated out- 
put. IM distortion less than 
1.5% at rated output. Hum and 
noise 60-70 db below rated out- 


put. Response within 1 db from 
20—15,000 cycles. Inputs for tape 
decks, tape recorders, phono 
eartridges and auxiliary. Com- 
pensation, balance, bass, treble, 
volume and contour controls.— 
Sargent-Rayment Co., 4926 E. 
12th St., Oakland, Calif. 
FM-AM TUNER AMPLIFIER, 
model AT-130. Sensitivity: FM, 
5 wv for 20-db quieting; AM, 
25 wv per meter. Selectivity: 
FM, 220 ke at 3 db point; AM, 
9 ke at 6-db point, Hum level 
60 db below maximum output. 
Amplifier response within 0.5 
db from 20-20,000 cycles. H 
monic distortion: FM, 1%; AM, 
2.5%. Built-in antennas. Treble, 
bass, loudness, function selec- 


tor, and tuning controls. Tur 
ing indicator. Inputs for tape 
or phone. Multiple speaker out 
puts—Granco Products Inc., 
36-07 20th Ave., Long Island 
City 5, N. Y. 

STEREO MASTER 
UNIT, model 400: 16 inputs, ar 
ranged in 8 pairs.—Low level 
tape, mike, monitor, tuner, aux 
1 and aux 2. 4 outputs. Push 
button input selector, equaliza 
tion and output selectors, vol 
ume, balance, loudness, 
and treble controls. Response 
uniform from 20—25,000 cycles 


CONTROL 


bass 


Distortion less than 0.15% fo1 
2-volt output. Crosstalk, 60 dl 
down.—Fisher Radio Corp., 21 
21 44th Dr., Long I 1 

i, oo 


ADJACENT-CHANNEL TRAP, 
Filter Matic. Hi-Q traps and 
bandpass filters remove adja 
cent-channel TV _ interference 
Units for all vhf 
available. — Benco 


channels 
Television 


Associates Ltd., 27 Taber Rd., 
Rexdale, Ontario, Canad 


PANEL MOUNTING KIT. Ac- 
cessory kit to be used with the 
Dynakit preamp. Includes brass 
escutcheon plate, pair of nickel- 
plated mounting brackets an¢ 
hardware. Lets user mount pre 
amp on panels up to 1% inches 
thick.—Available from Dynakit 
distributors. 


MULTIPURPOSE PLIER, Chan 
nellock No. 426. 6% inches g 
with thin jaws. For use in hard 
to-get-at places. 5 adji 


long 


3 ments 
with jaw capacity up to % inch 
in parallel position. Drop 


finish 
Co., 


forged; full-polished 
Champion DeArment Tool 
Meadville, Pa. 


POLYSTRIP CABLE, multicon- 
ductor flat cable for use ir 
trical and electronic equipment 
Available in widths up to 51 
conductors. Consists of flat cop 
per ribbon .0015 inch thick and 


elec- 
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NEW TO-S TEL-OHMIKE” 
capacitor analyzer 


r— 


POWER 
FACTOR 


ee.» s. plus 


Measures up to 
2000 uf in five ov- 
erlapping ranges 

. including an 
accurate 1 to 100 
uuf range, exclu- 
sive with Sprague. 


Power factor of 
electrolytic capaci- 
tors is measured by 
the highly accurate 
bridge method. 
Reads up to 55% 
in three ranges for 


Leakage current of 
electrolytics is 
measured directly 
on the meter, with 
exact rated voltage 
up to 600 v. ap- 
plied from contin- 


Insulation resist- 
ance of paper, ce- 
ramic, and mica 
capacitors is read 
directly on meter 
-up to 20,000 
megohms. 


iddition to its 
nction as a com- 
»lete Capacitor an- 
yzer, the TO-5 
also measures the 
turns ratio of 
powel! and audio 


convenience in 
measurement. 


uously adjustable transformers. 
power supply. 

Two ranges — 

0-6-60 ma. 


| 
| 
| 
| 
| 
| 
| 
| 


The NEW TO-5 TEL-OHMIKE Capacitor 
Analyzer is one of the fastest and surest ways of 
measuring... Capacitance, power factor, leak- 
age current, insulation resistance, and turns 
ratio. This compact, easy-to-use instrument has 
the highest accuracy of any instrument of its 
type available to the service trade. 

New jumbo dial makes meter reading easy. 
Special color-keyed pushbuttons permit instant 
range selection...and allow automatic 
safety discharge of capacitors after testing. 
Magic-eye tube simplifies bridge balancing for 
capacitance and power factor measurements, 


SEE THE NEW TO-5 TEL-OHMIKE IN 
ACTION ...AT YOUR DISTRIBUTOR! 


This 4-in-1 test instrument is only 8 high, 1454” wide, 


and 61%” deep... 


weighs a mere | ounds. The com- 


' $830" 


$89.90 net 
$93.90 net 


plete price for... 
MODEL TO-5 (115 VAC/50-60 cy) ..O 


Also available: Model TO-5X for 115-23 
Model TP-5RM for ra 


world’s largest capacitor manufacturer 
SPRAGUE PRODUCTS COMPANY, DISTRIBUTORS’ DIVISION OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS. 
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Industry 
needs 
Electronic 
_.~ Technicians 


Advanced Electronics 


This is the college-level training you need to 
work with professional engineers on re- 
search, development or production projects 
in such fields as: automation, guided mis- 
siles, radar, television, computers and other 
advanced electronic applications. RCA Insti- 
tutes Resident School in New York City offers 
this comprehensive course that prepares you 
for any field of electronics you may choose. 


It’s the blue ribbon course at RCA Institutes 
Resident School—among several to suit your 
inclination and ambition. Other courses in 
TV & General Electronics, Radio & TV 
Servicing, and Radio Telegraph Operating. 


Classes start four times each year. Applications 
now being accepted. Approved for Veterans 


RCA INSTITUTES, INC. 


School of Television and Electronic Technology 


© A Service of Radio Corporation of America 
r, 


pe ee we ee eee ee eee we oe = = 
| RCA Institutes, Inc., Dept. RER-68 
| 350 W. Fourth St., N. Y. 14, N. Y. 


I Please send me your FREE catalog of 
Resident School courses in N. Y. @ 


! 
i 
i 
I 
Hi 
a 
! 
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For Home Study Courses see ad on opposite page. 
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| tion sheet. 


| model G-30. 8 
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| DC SCOPE KIT, 





| has 12 


NEW DEVICES (Continued) 


.030 inch ~~ encased in plastic 
insulation. Each conductor rated 
at 1 amp.—lInternational Re- 
sistance Co., 401 N. Broad St., 
Philadelphia 8, Pa. 

TUNABLE RF COILS. Encap- 
sulated units cover a range of 
0.1-10,000 wh. Series 1, 13/32- 
inch diameter, % inch long, 


Pe, 
_———— 

to 22 wh. Series 2, 17/32-inch 
diameter, 1 inch long, 33-10,000 
uh. Series 2, 11/32-inch diame- 
ter, % inch long. 0.1-15 wh. 
Vanguard Electronics Co., 3384 
Motor Ave., Los Angeles 34, 
Calif. 
POTENTIOMETER KIT, Trimit. 
25-turn pots; screwdriver-ad- 
just; self-locking shaft. For 
vertical and horizontal hold 
circuits. Gives service  tech- 
nician greater range of ad- 
justment. Introductory kit con- 
tains 5 assorted carbon ele- 
ments, 5 clip-on adapters which 

holes, and instruc- 
Bourns Laborator- 
ies, Inc., P. O. Box 2112, River- 
side, Calif. 


| REPLACEMENT FLYBACKS. 


HVO 100 replaces G-E RTO-161. 
HVO-160 for Zenith S-24978. 
HVO-162 for G-E RTO-183.— 
Merit Coil & Transformer 
Corp., 2027 Sherman St., Holly- 
wood, Fla. 

RF SIGNAL GENERATOR KIT, 
bands cover 160 
in funda- 
Rf output exceeds 100,- 
100-cycle audio output 
15 volts. Paco 
Electronics Co., Div. Precision 
Apparatus Co., Inc., 70-31 84th 
St. Glendale, L. I., N. Y. 
SIGNAL-TRACER KIT, model 
Z-80. Handles all receiver or 
amplifier signal levels, rf or af. 
High-gain amplifier for rf and 
af investigation. High sensitiv- 
ity for direct pickup of broad- 
cast signals at receiver antenna 
input terminals. Fine and coarse 


mentals. 
000 uv. 


attenuators. Visual and audible 
signal indicators and output 
terminals for use with scope or 
vtvm. Noise test, wattmeter and 
test amplifier circuits. Paco 
Electronics Co., Ine. Div. of 
Precision Apparatus Co. Inc., 
70-31 84th St., Glendale 27, 
N. Y. 

model OP-1 
De-coupled amplifiers and de- 
coupled C-R tube unblanking. 
Triggered sweep circuit operates 
on either internal or external 
Signals and may be ac- or dc- 
coupled. Sweep frequencies pro- 
vided by switch-selected base 
rates of 2 and 0.2 msec/cm, and 
20, 2 and 1 ywsec/em in conjunc- 
tion with continuously variable 
10-to-1 multiplier. 5ADP2 flat- 
face scope tube. Edge-lighted 
grid screen. Vertical attenuator 
positions and is cali- 
brated in volts per cm. Horizon- 
tal sweep calibrated in time per 


cm. Pre-wired terminal board 
used for “el circuits. 
Heath Co., Benton Harbor 2( 
Mich. 

CADDY TESTER has tube ar 
rectifier checker built into tube 
and tool caddy. Leatherette-« 
ered case with compartment 


for tubes and tools.—Vis-U-All 
Products Co., 303 Fuller Ave 
NE, Grand Rapids, Mick 
AUTOMATED TU BE TESTER, 
Cardamatic model 1 Us 
punched cards to set 

for tube to be tested. 


for mutual conduct 

grid emission, er 
shorts and leakages. ‘ es wit 
ecards for approximats 
tubes. Hickok Electrica! 
strument Co. 1 1 Duy 
Ave., Cleveland &, OF 
TUBE TESTER, / 

model F'C-2. Tw ont1 
Checks for quality 

shorts and leakage, ; 


and life expectan 

9-pin straightener 1 or 
panel.—Century Electronics C o 
Inc., 111 Roosev t Ave Mins 
ola, N. Y. 

POCKET TESTER, }F ( 
Probe. Checks for e outlet 
and determines if tage 
present at fuses, ocket 
switches, lines and termina 
Use on all voltages between 110 


and 500 ac or dc.—Superior 
Instruments Co., 2435 White 
Plains Road, New York 67 
nN. ¥; EN 





All specifications given on 
these pages are from manu- 
facturers’' data. 
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RCA INSTITUTES offers you the , 
finest of home study training. The equipment 
illustrated and text material you get with each 
course is yours to keep. Practical work with very 
first lesson. Courses for the beginner and the 
advanced student. Pay-as-you-learn. You need pay 
for only one study group at a time. 


Send for this 
FREE Book Now 


RESIDENT SCHOOL courses in New York City offer com- 
prehensive training in Television and Electronics. Day and 
evening classes start four times each year. 


Detailed information on request 


RCA INSTITUTES, INC. Home Study Dept. RE-68 


A Service of Radio Corporation of America 


350 West Fourth Street, New York 14, N. Y. 


Withour obligation, send me FREE 52 page CATALOG on Home Study 
Courses in Radio, Television and Color TV. No salesman will call. 


ee eer 


Korean Vets! Enter discharge date heeana we 
CANADIANS — Take advantage of these same RCA courses at no 
additional cost. No postage, no customs, no delay. Send coupon to: 


RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 


To save time, paste coupon on postcard 


For resident school courses see ad on opposite page 
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ALL 
STEREO 
LEADS 10 
MADISON FIELDING 


| 


| tion (LESA). 


| maintain a high 





Whatever the choice may be — tape, record, or 
good old fashioned AM/FM radio, straight or 
multiplexed — Madison Fielding is the design 
center of any stereo system. Complete control 
and amplifier facilities for both monaural and 
stereophonic sound are built into the perfectly 
matched Series 330 AM/FM Stereophonic Tuner 
and Series 320 40-watt Stereophonic Amplifier. 


Series 330 Tuner: 

Two complete ultra-sensitive tuners on one 
compact chassis for either AM or FM reception 
individually, or, with a turn of a switch, both 
signals can be made available simultaneously. 
Multiplexed output is provided for by use of 
one adapter. 


Series 320 40-watt Amplifier: 

In addition to individual controls for each 
channel, the unit features a Master Volume 
Control, which controls both levels simultane- 
ously for stereo. When used monaurally, it will 
serve as a complete electronic crossover sys- 
tem to feed separate woofer and tweeter. 


For further information, write to: 


Madison Fielding Corp. 
5 Lorimer Street 
Brooklyn, New York 





The center of your stereo system, 
110 


| the expenditure for 


NEW ASSOCIATION FORMED 

A group of television technicians 
have banded together to form the Tele- 
vision Electronic Service Association of 
Central Missouri. Officers of the asso- 
ciation are: Vernon Towner, Towner 
Radio & TV, Jefferson City, president; 
Al Idle, A & B Radio & TV, Jefferson 
City, vice president; John Reinsch, 
TV Service Center, Jefferson City, 
secretary-treasurer; Dennison Hough- 
ton, Peoples Radio Co., Columbia, direc- 
tor. Additional directors are to be 


| appointed. 


LESA FORMS 
West Branch, Iowa, reports the 
organization and incorporation of the 
Linn Electronic Servicemen’s Associa- 


The group plans to promote and 
standard of ethics 
among retail electronic service tech- 
nicians and dealers. 

LESA officers are: Dick Reeder, 
president; Marvin Kirkpatrick, vice 
president; Tom Cours, _ secretary; 
George Rizzio, treasurer, and Louis 
Guetzko, Ralph Brink and Eugene 
Stick, directors. 


LICENSE SUSPENDED 

In the first action of its kind, 
TV Board of Examiners of the City of 
Long Beach, N. Y., suspended the TV 
technician licenses of Norman Litman, 
Samuel Kaperstein and Bart Randazzo, 
operators of Melody Mart. 

The board’s decision states that these 
licensees had deceived and misled the 
complainant, Mrs. Harold Miller, by 
failing to give information to the com- 
plainant as to the condition of the TV 
set—warranting the set to be worth 
repairs, when in 
fact knowing that the cathode-ray tube 
was in poor condition and needed a 
booster, and by giving customer bill 
which did not reflect the true items of 
material used in repair. 

The suspension was to have ended 
Feb. 28. However, an application for 
a new license to take effect on that 
date was denied. 


TESA—MISSOURI VOTES 
At a recent meeting in Columbia, 
Mo., of the Television Electronic Serv- 
ice Association of Missouri (TESA- 
Mo) a seminar on service business 
operations was conducted by Wayne 
Lemons and a technical discussion on 
servicing instrument development by 
David Doss. 
New officers of the group are: 


the 


Ed 


“ONE DOLLAR... 


As much as $15 worth — Everything Brand New 
and sold to you with a money back guarantee 


DEDUCT 102 oF sit’ on over 
Plus a FREE SURPRISE PACKAGE 


— 100 — ASSORTED FUSES popular : 
100 — ASST. “2 WATT RESISTORS. yme 
5 () 70~- ASSORTED 1 WATT RESISTORS 
_) 35 - ASSORTED 2 WATT aoe” 
=) 50-ASST. TUBULAR CONDENSERS. 
= 10-6’ ELECTRIC — CORDS win: ° 
O5- TV CHEATER CORDS with both plugs... 
L) 4— 50° SPOOLS HOOK-UP WIRE 4 cole 
) 50 — STRIPS ASST. SPAGHETT! 
100 — ASST. RUBBER GROMMETS 
Lj 100° — TWIN LEAD-IN WIRE 300°... 
50° — FLAT 4-CONDUCT. WIRE . 
0) 25°—INSULATED SHIELDED WIRE 
“1 -$7 INDOOR TV AN TENNA » 
_) 20 - ASST. TV KNOBS, ESCUTCHEONS, Ste... 
13 = ASST. TOGGLE SWITCHES «». 
_) 6- ASST. SLIDE SWITCHES ; i 
_) 4— BAKELITE red SWITCHES. 
_) 15 — ASST. ROTARY SWITCHES «15 wort 
oO 100° — FINEST NYLON oor CORD best 
() 200 — SELF TAPPING SCRE WS 2 #8 x le" 
|) 35 — ASST. RADIO KNOBS « nd pust 
| 100 — KNOB SPRINGS standard size % 
100 — ASSORTED KNOB SET- SCREWS. 
hs Oy ASSORTED CLOCK RADIO KNOBS. 
00 — ASST. H'DWARE screws, nuts 
5 50 ASST. SOCK octal, noval anc 
_) 20 —- ASSORTED TUBE SHIELDS »« 
=) 50 — ASST. MICA CONDENSERS <om: 
=) 50 - ASST. CERAMIC CONDENSERS. 
L) 10 - ASST. VOLUME CONTROLS tess 
_) 5 — ASST. VOLUME CONTROLS » 
_} 100 —- VOLUME CONTROL HEX NUTS. 
LJ = 20 - ASST. PILOT LIGHTS popular ty eee 
_) 10 — PILOT LIGHT SKTS_ bayonet type, wired 
0 50 - ASST. TERMINAL STRIPS 1. 2. 9, 4 tue. 
_) 10 - ASST. RADIO ELECTRO. CONDENSERS. 
L) 5 - ASST. % ype ange —apenaal 
L) 15— ASST. 1] ync. peakin w 
© 25 - ASST. Mica TRIMMER CONDENSERS. 
50 - TUBULAR CONDENSERS 001 
Lj 15 — TUBULAR CONDENSERS 047-600v 
C) 5 50 - TUBULAR CONDENSERS « 01-400v,,..... 


° 10/1 ‘a 
—) 30 — FP CONDENSER MOUNTING WAFERS. : 
Lj ~) 3 - ELECTROLYTIC COND. eee oe. 
_) 3 — ELECTROLYTIC COND. ( 
_) 15 — TUBULAR CONDENSERS © 3004 
5 10 — HV TUBULAR CONDENSERS 005-1: 
_) 10 - HV TUBULAR CONDENSERS .001- 
J) 10-HV yoy CONDENSERS 
5 35 — MICA COND. 20-100 mmf & 15-27 0 ond. — 
5) 35—-MICA COND, 20-470 mm/ & 15-680 mmf... . 
2 35 — MICA COND. 20-820 mmf & 15-1000 mmf .... 
_) 35 —- CERAMIC COND. 20-5 mmf & 15-10 mmf... . 
L) 35 - CERAMIC COND. 20-25 mmf & 15-47 mmf... 
_} 35 — CERAMIC COND. 20-56 mmf & 15-82 mmf... 
5 35 — CERAMIC COND. 20-100 mmf & 15-150 mmi . . 
a) 35 — CERAMIC COND. 20-270 mmf & 15-470 mmi . 
~) 35 — CERAMIC COND. 20-1000 mmf & 15-1500 mmf . 

5 35- CERAMIC COND. 20-2000 mmf & 15-5000 mmf . 
_) 50-1002 V2 WATT RESISTORS 5°%.. . 
C) 75 —-470KQ2 V2 WATT RESISTORS 10% 

LL) 50-15K° 1 WATT RESISTORS 10% 

] 50 -470K2 1 WATT RESISTORS 10% 
5 25 — 2.22 2 WATT RESISTORS 5% 
() 25 — 100K 2 WATT RESISTORS 10% 

10 — ASST. WIREW'ND RES. 5. 10 

L) 3- AUDIO OUTPUT TRANS. 5 
_) 3- AUDIO OUTPUT TRANS. 6K or « 

J3-1.F. COIL TRANSFORMERS 156 ke ...... 
3-1F. COIL TRANSFORMERS 1 0.7 © was 
4—- OVAL LOOP ANTENNAS ;: gain type 

| 3 - LOOPSTICK ANT. new ferrit« DiGse cee 
12 — RADIO OSCILLATOR COILS. 156 } 

!3- V2 MEG VOLUME CONTROLS wit: 

5 — 50K VOLUME CONTROLS i«« 
10 — SURE GRIP ALLIGATOR CLIPS. 
: 1 - GOLD GRILLE CLOTH 14x14 
[) 1=—5" PM SPEAKER ainico #5 ma 
~) 5 — SETS SPEAKER PLUGS wires ns 
|) 10 - SETS PHONO PLUGS and PIN JACKS... 
_| 2 - $2.50 SAPPHIRE NEEDLES : ; 
LL} 5 - DIODE CRYSTALS 2-121 2-1N23 1-1NG4. 
() 2 — SELENIUM RECTIFIERS |-°> 
_) 1=TV VERT. OUTPUT TRANS. 10: 
_ 5-TV CRT. Soc ee am 38” ten seccesees 
5 - HI-VOLT. ANODE LEADS « 8 
__ 1 = TV RATIO DETECTOR TRANS. 
) 1 — SET TV KNOBS standard typ« 
|) 1 = LB SPOOL ROSIN CORE SOLDER : 
= 6- SPIN TIGHT SOCKET SET 3/1: 
_| 3-TV ALIGNMENT TOOLS 5°. ° 
Lj $15 — "JACKPOT" TELEVISION PARTS. 
HANDY WAY TO ORDER—Simply tear out advertis 
and pencil mark items wanted (X in square is Suffice 


enciose with money order or check. You wi! 
new copy of this ad for re-orders. 


ON SMALL Se nernee stamps for postage, exces 
will be refunded. Larger orders shipped express collect 


BROOKS RADIO: TY CORP. 


| 84 Vesey St. Dept. A, New York 7 N.Y. 
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TECHNICIANS' NEWS (Continued) 


Engle, Crystal City, president; Denni- 
son Houghton, Columbia, northeast 
vice president; M. C. Crane, St. Joseph, 
northwest vice president; W. A. Pryer, 
Mountain Grove, southwest vice presi- 
dent; E. Carroll, Cabool, southeast 
vice president; Carrol King, Lamar, 
secretary, and Carl Adcock, Aurora, 
treasurer. To the board of directors 
for two years: Robert Matteson, Floris- 
sant; Howard J. Freiner, St. Louis; 
Wayne Lemons, Buffalo, and Arrent 
Patterson, Springfield. 


ATLANTA ELECTION 

The Radio—Television Service Asso- 
ciation of Greater Atlanta Inc., at their 
annual election meeting in Atlanta, Ga., 
elected Kermit M. Smith, Decatur Radio 
& Television Service, as their new 
president. L. J. Webber, Webbers Radio 
& Appliance Co., became first vice 
president; W. H. Steed, Radio Doctor, 
second vice president; M. Daniels, 
Fulton Appliance Service, third vice 
president; Pierce McGee, McGee’s Tele- 
vision & Radio Service, secretary, and 
Joe Mull, Mull Television Co., treas- 
urer. 

Elected chairman of the board of 
directors was Red Tarsa, Riteway 
Television Co. Board members are 
Marvin Cochran, Atlanta Electronic 
Service; W. T. Edwards, Edwards 
Radio-Television Co., and Arthur 
Powell, Powell Electronics. 


KCTSA MEETING 

A program outlining how to avoid 
taking of “NSF” and “no account” 
checks was presented by the National 
Check Protection Service at a regular 
meeting of the King County Television 
Service Association Inc. (KCTSA). 
The meeting was held at the Stewart 
Hotel in Seattle; Wash. 

At the annual meeting held earlier 
this year, Clayton Faller was elected 
president for the coming fiscal year. 
Other members voted to office were: 
Loyal Gudel, vice president, and Jim 
Humphrey, secretary-treasurer. Among 
the new directors are Connie Jenkins, 
Robert Kelly and Frank Shelton. Hold- 
over directors are Paul Morvee, Clinton 
Cox and Carl Pitman. Harold Hart, 
last year’s president, will automatically 
serve on the board this year. END 


“The Hi-Fi has got to go.” 


JUNE, 1958 








sharper, clearer pictures on 
1, 2 or 3 tv sets with 1 antenna 
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B-23 


TWO-SET BOOSTER 


ONLY $23.95 


From B-T comes the most important 
step forward in better TV reception 
for 1958—a broadband TV amplifier 
that boosts signal strength on all VHF 
channels 2-13 and operates 1 or 2 or 
3 TV sets with one antenna. No tuning 
is required. 

combines two functions in one 

A single B-23 — 


@ BOOSTS signal strength on 1 or 2 
or 3 TV sets —up to 6 db gain operat- 
ing two TV sets from one antenna. 


@ COUPLES 2 or 3 TV sets—using the 
present antenna. Outperforms non- 
powered couplers in any reception 
area by more than 2 to 1. 


check these B-23 features: 


@ Ideal for color — add a color TV set and 
keep present black-and-white set, use the 
same antenna — the result, sharper, clearer 
pictures on both sets. 

@ Low noise figure — designed to work with 
new VHF sets. 

@ Reduces interference. 

@ Easily installed at antenna terminals of 
set. Can be mounted out of sight at the rear 
of the receiver. 

@ Automatically amplifies channels 2-13. 
@ Ideal small TV system (motels, multiple 
dwellings, TV showrooms). 


FOR OPERATING 3 TO 8 TV SETS, USE 
THE B-T LABS DA8-B —MORE THAN 
10 DB GAIN ON ALL VHF CHANNELS. 
The DA8-B Distribution Amplifier is 
a broadband, all-channel unit that re- 
quires no tuning, impedance matching 
devices, pre-amps or other special fit- 
tings. Ideal for all small TV systems 
including garden apartments, motels, 
TV showrooms serving more than 3 
sets. Approved for color. only $94.50. 
The B-23, the DA8-B, and a host of 
other B-T quality engineered products 
to improve television reception,are avail- 
able at electronic parts distributors. 
For further information, use coupon. 
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BLONDER-TONGUE LABS., INC. 
9 Alling Street, Newark 2, New Jersey 


Please send me literature covering: 
() 8-T B-23 [] B-T TV Accessories 


Nome___ 
Address__ 


os Zone___State. 
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of the world’s 
greatest amplifiers 


a 


=H pe 
| 
| iA? 








6CA7;/EL34 


HIGH-POWER OUTPUT PENTODE 


High-fidelity authorities are not in agreement 
as to which is ‘‘best’’ among the handful of 
genuinely great power amplifier designs 
available today. But one thing they know for 
sure—at least 4 out of 5 of the contenders 
have 6CA7/EL34's in the output stage 

No other comparable tube combines to 

the same degree the 6CA7’s exceptional 
linearity, high power dissipation and low 
drive-voltage requirements. It is a true 
pentode design, with a separate suppressor 
grid that controls the space charge, resulting 
in greater linearity on reactive speaker loads 
than is possible with competitive beam-power 
tetrodes. A single pair of 6CA7’s in push-pull 
has been successfully used in power amplifiers 
delivering up to 100 watts undistorted output. 


OTHER Amperex TUBES FOR 
HIGH-FIDELITY AUDIO APPLICATIONS: 
EL84/6BQ5 9-pin power pentode; 
EF86/6267 
ECC81/12AT7 
ECC82/12AU7 
ECC83/12AX7 Low-noise high-u dual triode 
6Z34 Cathode-type rectifier; 250 ma. 
EZ80/6V4 9-pin rectifier; cathode; 90 ma. 
EZ81/6CA4 9-pin rectifier; cathode; 150 ma. 


At All Leading Electronic 
Parts Distributors 


ee 


reVaal sl -1a-> 4 YW, 
ELECTRONIC alia. 


17 W PP 
low-noise high-u pentode 
low-noise medium-y dual triode 
low -noise low-y dual triode 





230 Duffy Ave., 
TY Lal 
112 


Hicksvinie, Long Island, N.Y 











PASSIVE RESPONDER 
Patent No. 2,812,428 


York, N. Y. (Assigned to 
New York, N. Y.) 


SS yal 


Karl Rath, New 
Radio Patents Co., 


A2 


The master station is sh 
the diagram. It is a simplk 
self-quenched at about 50 } 
rier may be 50 me which is radiat ed 
the remote antenna A2. The 
generator circuit is composed = p 
The receiver tank is tuned to the 
and is shunted by a resonant quart 
any vibrating device, the crystal ab 
one instant, returns it the next. T} 
short delay, the crystal generat ri 
frequency as that received, 
ated from A2. The microphone (wher 
into) modulates the rf. Due to 
crystal, the pulses received at Al arr 
intervals of superregenerator puls« 
When a modulated signal is pi 
superregenerator, the receiver 
similarly modulated. For that reas 
for an unauthorized listener to t 
ceive the messages from A2. 1 
bility, a local scrambling oscil 
shown. The same scrambling 


required. 
right of 
generator, 


output 


and power 


time d 
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A conventional radio transmitter needs 
to operate it. However a remote 
set up to pick up rf from another 
late it, then retransmit it, so no local 


power 
station can be 
station, modu- 
power is 





B+ 

plied to the incoming audio signal 
the interference. Therefore the 1 

is free of interference, yet secrecy 
far as other stations are concerned. 


AUTOMATIC TELEPHONE DIALING 
Patent No. 2,813,931 


Lee de Forest, 

This invention eliminates dialing errors and 
expedites dialing calls. It is attached to one side 
of a dial telephone and has a hinged drive mech- 
anism that drops down on the dial. The mechanism 
swings up so the dial can be operated manually. 
When the arm is lowered, a large gear locks on 
the dial so that both turn for automatic dialing. 

A punched card is needed for each phone num- 
ber. To make a call, the desired card is moved 
(on its pivot) from the storage to the operating 
position. See diagram. A metal plate over the 
card holds it in place. 

A switch starts the motor. A set of gears drives 
the rack R together with a crossbar and a set of 
seven metal fingers. The fingers start to move 
from the top of the card, and each can complete a 
circuit upon contacting the metal plate (through 
punch holes in the card). Each finger is synchro- 
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Los Angeles, Calif. 
nized by a rotary switch so it i 
sequence. 

As R moves downward, the first 
beneath the card until it contacts the 
through the U perforation in the card 
punched for UL 1-2345). At this 
reached letter U also. The ‘ 
gear mechanism through solenoid act 
back to its starting position, and the d 
to its resting place. Then R advance 
time with the second finger connecte« 
circuit. When this metal part reache 
tion in letter L, contact is again made ar 
gear train returns to its starting posit 
course, L has now been dialed. In tl 
five digits are dialed in turn 

Interested readers are referred to the 
specification for complete details. 
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RADIO-ELECTRONICS 


SPHERICAL TWEETER 
The ideal pulsating sphere of all 
acoustics textbooks is cleverly approx- 
imated by K. H. Becker in an arrange- 
ment which appeared in Funkschau, 
11-56. 


PING PONG BALL 


VITA YD 


Vi 


MAGNET 


The high-frequency directivity of the 
ordinary cone loudspeaker is very 
marked, and the usual remedies are 
diffusing contraptions or 
speaker arrangements. 

The loudspeaker 
diagram replaces the cone by a spher- 
ical, ellipsoidal or ovoidal body. One 
pole or end is clamped and the other 
pole glued to the moving coil. 

To improve its elasticity, it is rec- 
ommended that slots be cut along the 
meridians between the two poles. 


The displacement of the moving coil | 


alternately expands and contracts the 
pulsating sphere. The sound is radiated 
toward the sides and upward. 

The best practical results have been 
obtained using a ping-pong ball, with 
two diametrically opposed axial slots. 
The frequency range then extends from 
2,000 to 15,000 cycles.—A. V. J. Martin 


30-—50-MC BOOSTER 


Some of the less-expensive FM re- 
ceivers for monitoring fire, police and | 
similar radio services in the 30—50-mce | 


band do not have enough gain for good 
quieting when receiving weak mobile 


stations. This low-noise cascode booster | 


will improve these receivers. 

L2 and L3 are Cambridge Thermionic 
Corp. (CTC) type LS3 30-mce inductors. 
L1 and L4 are antenna and 


for maximum signal. Use hookup wire 


and start with about six turns a: around 








all new edition 


VOL. Ill. NO. 14 


the quick 
easy way 


to figure 


FILAMENT: 
CHECKER: 


MODEL FC-4 


multiple- | 


represented in the | 


output | 
coupling coils. Each should be adjusted 
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THIS IS THE WAY 
A GREAT 
TAPE 
RECORDER 
4S BUILT... 


imported 


ORELCO 


‘CONTINENTAL’ 


world’s 

most advanced 
all-in-one 
portable 


TAPE 
RECORDER 


Engineered by Philips of the Nether- 
lands, world pioneers in electronics 
Precision-crafted by Dutch master 
technicians 
Styled by the Continent's top designers 
Three speeds (742, 3% and 1% ips).. 
twin tracks...pushbutton controlled 
Special narrow-gap (0.0002 in.) head 


service charges & COMPLETELY NEW / 


bee lees 
OFFICIAL PRICING DIGEST 


m Flat rate and hourly service 
charges, based on and show- 
ing regional and national aver- 
ages, plus up-to-date list or 
resale prices on over 63,000 
components. Arranged alpha- 
betically by manufacturers 
and products, numerically by 
part number. Compact, con- 
venient size fits in tube caddy, 
toolbox or pocket. $2.50 per 
copy from your distributor. 


for extended frequency response 
Built-in wide-range Norelco speaker 
Also plays through external hi-fi set 





For the name 


near reed 
0 dealer, 


Quickly finds any open fil- 

ament. Especially handy 

for servicing series fila- 

ment TV sets and radios; 

only checker that checks DEALE 

all octals, loctals, 7 and R NET 

9 pin miniotures auto- ‘oat LEADS 

matically. 
POPULAR 
SENCORE 
PRODUCTS 

¢ Transistor 

ester 

¢ Leakage 
Checker 

¢ Filament 
Tester 

e Voltage 
Regulator 

¢ Bias Supply 


Continuity and voltage 
tester — no switches, 
merely plug in test leads. 


AT LEADING DISTRIBUTORS 
EVERYWHERE 
Mfg by 


ELECTRONIC PUBLISHING COMPANY, INC. 
180 N. WACKER DRIVE, CHICAGO 6, ILL. 





INSTRUMENTS CORP, 
171 OFFICIAL RD., ADDISON, ILL. P| 
de WEE ser Gea SE HE SEE we 


Nore y NORTH AMERICAN PHILIPS CO., ING 
orerce High Fide ty Products Division 


230 DUFFY AVENUE, HICKSVILLE, L.1.,N. ¥. 
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DYNAKIT 


PREAMPLIFIER 


ACCLAIMED AS THE FINEST 
BY LABORATORY TEST OR CRITICAL LIS- 
TENING—IN MONEY-SAVING KIT 


FORM! 






This handsome new control unit 
gives crystal clear, noise-free re- 
production from any modern pro- 
gram source. Its unique all feed 
back design by David Hafler sets 
a new standard of preamplifier 
performance. The design of the 
Dynakit preamplifier is a synthesis 
of outstanding features which 
produce smoother, more natural 
sound, Compare these features with 
any other units regardless of price. 


* Unequalied performance 
Actually less than .1% 
all normal operating conditions. 
sponse +.5 db 6 cps to over 60 ke. 
Distortion and response unaffected by 
settings of volume control. . Superlative 
square wave performance, and complete 
damping on any pulse or transient test. 


* Easiest assembly 


under 
Re e 


distortion 


All critical parts supplied factory- 
mounted on XXXP printed circuit 
board. Eyeleted construction prevents 
damage to printed wiring. This type of 
construction cuts wiring time by 50% 
and eliminates errors of assembly 
Open simplified layout offers complete 
accessibility to all parts. 

* Lowest noise 

Integral de heater supply plus low 
noise components and circuitry bring 
noise to less than 3 microvolt equiva- 
lent noise input on RIAA phono posi- 
tion. This is better than 70 db below 


level of 10 millivolt magnetic cartridge. 


* Finest parts 


1% components in equilization circuits 
to insure accurate compensation of 
recording characteristics. Long life 
electrolytic capacitors and other pre- 
mium grade components for long trou- 
ble-free service. 


* High flexibility 


Six inputs with option of extra phono, 
tape head, or mike input. Four AC 
outlets. Controls include tape AB 
monitor switch, loudness with disabling 
switch, full range feedback tone con- 
trols Takes power from Dynakit, 
Heathkit, or any amplifier with octal 
power socket. 


* Outstanding appearance 


Choice of bone white or charcoal brown 


decorator colors to blend with any 
decor. Finished in indestructible vinyl 
coating with solid brass escutcheon. 
* Best buy 
Available from your Hi-Fi dealer at 
only $34.95 net (slightly higher in 
the West), and yet the quality of per- 
formance and parts is unexcelled at 
any price. 

Descriptive brochure available on 


request. Pat. Pending 





The Dynaco Pre-Amplifier has been 
selected for display at the Brussels 
Worlds Fair as representative of 
highest quality American High-Fidel- 
ity equipment! 


DYNACO INC. 


617 N. 41st St., Philadelphia, Pa. 


Export Division: 
25 Warren St., New York 7, N.Y. 











AVAILABLE— 














RADIO-ELECTRONIC CIRCUITS (Continued) 





the bottom ends of L2 and L3. Neutral- 
izing coil L® should be approximately 
40 turns of No. 24 enameled wire 
wound on a %-inch form. Vary the 
number of turns and the spacing for 

minimum noise. 
The tuned circuits can be 
3Sppt PER SECTION CAPPROX) 


aligned 











Rates—50c per word (including name, 
initials). Minimum ad 10 words. 


RADIO-ELECTRONICS, 





OPPORTUNITY ADLETS 


address 
Cash must accom- 
pany all ads except those placed by accredited agen 


cies. Discount, 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
August issue must reach us before June 15, 1958 


154 West 14 St., New York 11, N. 
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“SHURE-TRAK” Liquid rubber-condit 
drives, recorder belts, idler wheels. ¢ 
maintains traction. Unconditional i 
BROWN’'S, Box 4124, Philadelphia 44, P 
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HIGH-FIDELITY SPEAKERS REPAIRED 
Speaker Service, 70 Vesey St., New York 
BA 7-2580. 


CASH PAID! Sell your gurpius electronic 
unused, clean transmitting, special ou po 
‘Vv types, magnetrons, klystrons, b ica 
want military & commercial lab test an ‘d ) 
gear. We swap too, for tubes or choice rig 
specific details in first letter. For a fa lea 
or telephone: BARRY, 512 Broadway N 

N.Y. WAlker 5 7000. 
Hi-Fi, Tapes. Free W! 1 
T East 88th St., New York 28 
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so they track reasonably 
fully adjusting the slugs in L2 and L3. 
Tracking can be adjusted more pre- 
cisely by connecting a small trimmer 
of around 5 wf across each section of 
the tuning capacitor and varying their 
settings along with those of the tuning 
slugs for optimum performance. 


TRANSISTOR CODE 
OSCILLATOR 

Two transistors, a resistor, a capaci- 
tor, a loudspeaker, a telegraph key and 
a 1.5-volt penlight cell are all that are 
required for this simple and reliable 
code-practice oscillator. Volume is suf- 
ficient for classroom use, especially 
with an efficient loudspeaker. A direct- 
coupled positive-feedback circuit is used 


well by care- 

















82K + = NS v2 
, Ae 
EB C 
eoo.68 
Vi 
EB C 
60 ° 
with one n-p-n transistor and one 
p-n-p transistor. 
Don’t reverse the transistors or the 


voltage source polarity. The oscillator 
frequency can be lowered by using more 
capacitance, more resistance, both. 
With the circuit constants given, the 
frequency is between 600 and 800 cycles. 
If one of the widely advertised 89e 
surplus telegraph keys and 99c manu- 
facturer’s surplus speakers are used, 


or 


total cost will be less than $5. Keying 
is clean and crisp if key contacts are 


not dirty. Total battery drain is less 
than 4 ma, low enough for obtaining 
many ham tickets before the first pen- 
light cell is exhausted!—Harold Balyoz, 
Wé6YBP. END 


HEARING RANGE 
By Jeanne 
Since Hi-Fi gives me any tone 
That any human hears, 
What sounds are there I might have 
known 
If they’d improved my ears? 


DeGood 


A FAST GROWING, mone 


START 

Operate a self-service tube tester route spa 
No selling. Stores make money for you ¢ 
Send for FREE booklet describing t) I 
CENTI as ELECTRONICS, 111-3 Rk 
Mineola, Y 


LABORATORY QUALITY 
plus Electronics bought, 
CIATES, 434 Patterson 





equipment an 
sold ENGINE! 
Road, Dayton ( 


DIAGRAMS FOR REPAIRING RADIOS § 
2. Give make, Model. DIAGRAM SERVIC! 
RE. Hartford 1, Conn, 





DISCOUNTS 
speakers, tape 
NO CATALOGS 

RE 2375 E. 65 St., 


ALL 


up to 50% on hi-fi Amr 
recorders; individua 

CLASSIFIED 

Brooklyn 34, N.Y 








MAKES OF ELECTRICAL 





TESTING equipment repaired 
MENT Co., 128 Liberty Street, New Y ¥ 
TELEVISION Tuner Repair DAN'S 


LABORATORY, 


BUILD YO" R OWN printed c I 
cts 1 CIRCUIT LABORATOR IES 
Conn 


619A Sunrise Highwa Ba 


walk, 


fone COLLECTED everywhere r 
New Yor! 8, N. ¥ 





AGENCY, 34 Park Row, 

WORLD ge tinny Hartley Spea 

t Jealers, Ser emen, custom insta 

equir nts in “Hig th Fidelity indust 

LEY PRODI CTS COMPANY 521 Es 

York 51, Y 

DISCOUNTS TO 50%, recorder tap 

onsoles, photograph equipmen R C I 

mily LONG sAND AUDIO @& CAMERA 
CHANGE, 3 Bay 26th St Brooklyn 14-R, N.} 


DELAYED LIGHT SWITCHES 
k KUHN Cc 12 








ee Literature «& , 1212 D Ss 
Mich 

nch TV Test Tube Model 5FIP7. B 
an improved plug in harne n 

Eocene yy Test Tube, —- El ! M 
pag Essential for 
anteed $3, postpaid. LION. 'p RODt CTS 
Rrookive 15. N. ¥ 
DIAGRAMS! Repair Informat ion! R 
Recorders $1 Televisions $1.50. Gis 
sis. TV MILTIE, Box 101EA, Hic 
SELF-SERVICE TWBE TESTERS, $25 


reconditioned complete with sign and 
inets. Get into a profitable busine with a 
MOERKE, P.O. B 


vestment. Write, ED 
Zion, Ill 
HIGH-PAYING JOBS, opportunit 





Trades. Companies pay fare. For intormat 
57U, National Employment Inf< 

Newark, N.J 

PROFESSIONAL Electronic Project Orgat 
Intercoms, Counter, ete. $1 each. I I 
Box 1665, Lake City Station, Seattle Ww 


MIDGET radio kit $1 plus postag SMITI 
Frank, Pa 
SAVE MONEY! Get our price list on a ype 


TV tubes at Mfrs. prices! 100% guaranteed 
and unused, no mechanical or e! 
washed or rebranded! 24 hour service! 
Company, 58 Market St., Newark. N 
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How Many Hours Have You Used 
Your Stylus? (Phono Needle) 


HI-FI EYE—THE RECORD PROTECTOR— 
can answer this honestly, CAN YOU? A 
worn stylus WITH ONLY ONE PL AYING 
can wipe all the highs from your valuable 
records. A simple glance at HI-FI EYE tells 
you the total hours your stylus has been in 
use. Use this simple means to protect your 
valuable records. Easily installed. Operation 
automatic. Designed to sell for $24.95. 
SPECIAL INTRODUCTORY OFFER $14.95. 
Don't delay, order today. Guaranteed. 6 
months warranty. No C.O.D.’s. California 
add 4%. Distributed by. 


Hi-Fi Eye Co. 
Box 44739 Hancock Station 
Los Angeles 44, Calif. 
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Please mention 
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30 Watt Hi- “ t Capes Lin Kit 
AMP-PRE with 
TRANSISTORIZED 

F REQUENCY RESPONSE: 

1 db 10-40,000 cps 
6AU6 


: uses (1) 


Sale Price ’ F.0.B. N.Y. 
Catalogue 
CUTICK eLecTRONIES” HI-FI RADIO TV PARTS 


171 Washington St. (Dept. R-E), New York 7, N.Y 














TAPE RECORDERS 


H! Fl COMPONENTS 
Tapes—Accessories 
UNUSUAL VALUES L 
Send for Free Catalog Quality Roctigh 
DRESSNER {29 Tape—in 
69-02 RE: 174 St. S OF cans. 
Flushing 65, N.Y. 


MERITAPE 





TAPE RECORDERS 


WHOLESALE PRICES 


HI-FI COMPONENTS 


| 
| 
NATIONAL BRANDS | 
| 
| 
| 
- 


WRITE FOR FREE CATALOGUE 
215-TD E. 88 ST 


CARSTON NEW YORK 
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28, N.Y 
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ENGINEERING 
cea (oot: _ B.S. DEGREE 
IN 27 MONTHS 


of the 
Electronic Age! 
Earn your B.S. DEG a IN 27 MONTHS in Aero- 
vutical age ag Be , Electrical or Mechanical Engi- 
ng; in 36 NTHS in Mathematics, Chemistry, 
Physies. Intensive yO courses. Comprehensive 
1ining in electronics, television, advanced radio thec 
ind design, math, nuclear physics and elec. eng. Engi 
ring Science preparatory courses. Low rate. Graduates 
in demand Spacious campus; 20 bidgs., dorms, gym, 
pluving field. Earn part of your expenses in Fort Wayne 
(i.L. approved. Enter June, Sept., Dec., March. Catalog 
INDIANA TECHNICAL COLLEGE 
1768 E. Washington Bivd., Fort Wayne 2, Indiana 
Please send me free information on B.S. ENGINEERING 


DEGREE IN 27 MONTHS as checked. 
= 1 ~ ‘ene 0 Chemical 


timate nd 


©) Aeronautical 
vil CL) Mechanical 0 Electrical 
B.S. “DEGREE IN 36 MO. in: Math.-) Chem.2) Physics) 
Name 
Address 
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SHOP HINTS 

When more sensitive means aren’t 
available, use a voltage regulator tube 
as a handy rf indicator. Tubes like the 
OB3/VR90 or OD3/VR150 serve well. 
For low power, touch terminal 2 or 5 
to the rf source and the gas inside will 
glow. For higher power, hold the glass 
envelope in the rf field and the 
inside the tube will glow. The more rf, 
the brighter the glow in the tube, so 
that a resonance point is indicated by 
maximum glow—S. Clark 


SOLDER AIDS DRILLING 

To drill a hole in a metal radio 01 
TV chassis, you must usually center- 
punch a pilot hole to give the drill an 
accurate start. The usually deforms the 
metal around the hole and gives the 
chassis and its many vibration-sensitive 
components a severe jolt. 


gas 


thin laye1 
spot where 
The drill won’t 


To prevent this, form a 
or pool of solder over the 
the hole will be drilled. 
have any trouble eating into the soft 
solder and it will enter the chassis sur- 
face accurately without a_ center- 
punched pilot hole-—J. C. Alexander 


DRINKING-STRAW SPAGHETTI 

It recently occurred to me that wire 
insulating spaghetti is commonly sold 
for another purpose at the grocer and 
five-and-dime stores. Not only is it 
available at these stores, -but it comes 
in a variety of colors and sizes! I’m 
referring, of course, to plastic drinking 
straws. They make ideal wire insu- 
lating spaghetti. I often pick up a pack 
of them right along with my weekly 
groceries. They’re inexpensive too.— 
John A. Comstock 


FUSE-CLIP BURNISHER 
I clean and brighten the metal clips 
of tubular fuse holders with a 1%-inch 
wide strip of fine abrasive cloth 
wrapped around the %4-inch shank of 
a screwdriver. The abrasive cloth is 








DYNAKIT 


Amplifier Kits 


A great circuit of superb 


listening qu money-saving kit 


form! 





MARK II] « 2 79%" 


net 


The new Mark III includes all the sen- 
popular Mark 


deluxe fea- 
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distortion. In- 
140 watts. IM 
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w noise circuitry 
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other 
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MARK II =~: 6975" 


net 
best buy in high 


quely simple 


construction 


ted stabilizing 
imber of phase 
for all 


ng electrostatic 


loud- 


ng) for simpli- 
mplete 


nced components 


freedom 


ts required to 
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transformer 

windings 
transformer 
tical audio 


Hi-Fi dealers 
in West 


t ghtly higher 
Descri thle on request. 





The Dynaco Amplifier has been selected 
for display at the Brussels Worlds Fair 
as representative of highest quality 
American High-Fidelity equipment! 














DYNACO INC. 
617 N. 41st Street, Philadelphia, Pa. 


Export Div.: 25 Worren St., N.Y. 7, N.Y. 
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Prepare Now at 
NORTHROP 


for a brilliant career in the 
TECHNOLOGICAL WORLD 
of Today and Tomorrow! 


This is the Technological Age — the 
time when men with Engineering 
Know-how can write their own ticket 
— pick their own field of specializa- 
tien in Electronics and Aeronautics. 
“YOU can EARN HIGH SALARY — and 
have an unlimited future —if you 
decide NOW to prepare for an EN- 
GINEERING TECHNOLOGY CAREER. 


AT NORTHROP INSTITUTE 
— one of the country’s leading insti- 
tutions of technological education — 
you can complete your training in 
JUST TWO SHORT YEARS. 


Recognized throughout the AVIATION 
and ELECTRONICS INDUSTRIES as an 
“industry” school, and with thou- 
sands of successful graduates now 
employed by Industry — you owe it 
to yourself to get complete informa- 
tion about what Northrop Institute 
can offer you. 


Approved for Veterans 


| Northrop 


Acronautical Institute 
» An Accredited Technical Institute 


f 1189 W. Arbor Vitae Street 
Inglewood 1, California 


' Mail Coupon for Complete Information 


| makes 


TRY THIS ONE (Continued) 


PLASTIC TAPE 


/ 
/ 


ABRASIVE CLOTH 

held in place with plastic tape. The 
fuse-size shank is an almost perfect 
fit and just a few turns of the handle 
fast work of burnishing the 
clip’s inner surfaces. Since I came 
across a few really bad cases of high 
contact resistance due to slip corrosion, 
I’ve made it a habit to clean fuse-clip 
contacts every time I replace a tubular 
fuse.—Scott Mack 


BATTERY TO SPEAKER 
CONNECTIONS 

When discarding a dead portable 
battery, cut out and save any snap-on 
battery connectors. Many of these can 
be matched to each other. Next time 
you want to put connections onto a 
PM speaker just solder the snap-on 
clips to the speaker leads—A. Von 
Zook 


TIGHTENING DIAL CORDS 

After considerable use, dial cables 
have a tendency to stretch and to slip 
on the tuning shafts. There are several 
ways to remedy slipping dial cables. 
You can apply nonslip compound to the 
cable where it goes around the shaft 
or, if possible, move the cable spring to 
a place on the drum where it puts more 
pull on the cable or shorten the cable 





or replace the old cable with a new « 
However, I feel that my method is 
of the simplest and most effective 


If the cable is in good condition, but 
simply slips on the tuning shaft, y: 
can tighten it easily. Simply remove 
the bottom end of the cable spring fron 
the lug of the drum, give the cabl 
few twists at the place pointed out i 
the photo, and hook the spring back o1 
the drum lug again. The twists shorter 
the cable so the spring puts more te 
sion on it. Experiment with the numbe) 
of twists needed.—Art Trauffer 


KEEPING THE IRON CLEAN 
I keep the tip of my soldering iror 
clean and free of scale by occasional]; 
holding it against a revolving wir 
brush. The stiff wire bristles of the 
brush remove all traces of l 
solder. Then the iron can 
tinned.—John A. Comstock 





MAKE SURE IT FITS! 


OxFEORD 


SPEAKERS 


You obtain the finest sound reproduction when you 
select the proper speaker for the specific application. 
Each OXFORD SPEAKER is ‘‘tailor-designed" to actually 


“fit the need."’ 


Specify OXFORD when you next require quality speak- 
ers. Remember: Oxford quality has consistently been 


superior for over thirty years. 


RADIO & 
TV SPEAKERS 


For tugged, 
steady perform- 


OUTDOOR SPEAKERS 


Our new 
ae: catalog is 


available... 





j NORTHROP AERONAUTICAL INSTITUTE 
1189 W. Arbor Vitae Street, Inglewood 1, Calif 





| OXFORD Speok- & 
ers ore used by © 
more original set 
monufacturers — 
find out why! 


write for yours 


ance under any y a ‘ 
conditions, OX- A 
FORD Weather- ; f 
Please send me immediately the Northrop catalog, — speakers k — 
employment data, and schedule of class starting will meet the © 
5 dates | am interested in: 


Electronic Engineering Technology 





Aeronautical Engineering Technology 
Aircraft Maintenance Engineering Technology 
Master Aircraft and Engine Mechanic 


| 

| 

| 

! 

| DUAL CONE Hi-Fi PORTABLE RADIO 
Jet Engine Overhaul and Maintenance ; 

| 

| 

| 

| 

! 

I 


SPEAKERS SPEAKERS 

; - inc. 
Oxford's newest Bi more Oxford ee 
development to Hi speakers are used & 
provide maxi- in portable sets 
mum perform- than ever be- 
once. For Hi-Fi fore . . there 
and rear deck must be reasons! 
applications. 


; ford Electric Corp 


6, Wi 


y city Zone. . State. . 


Veterans: Check here [) for Special Veteran 
I Training information. 
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WATERLOGGED AUTO 
ANTENNA 
Sometimes the insulation at the 
tom of an auto antenna wears 
breaks, allowing water to leak down the 
antenna, grounding it out. A _ fast, 
temporary remedy is to slip a boot from 
the end of an auto-brake master cylin- 
der over the antenna and down to the 
cowl, forming an_ effective seal.— 
E. Mayover 


DEFECTIVE BAR GENERATOR 

This complaint concerned a_ color 
bar generator. When the generator was 
used to drive known good color TV 
receivers, only gray bars were pro- 
duced, with no visible color. 

It was a Telechrome generator, using 
the output circuit shown in the diagram. 
We started checking waveforms and 
found a normal signal at the grid of 
the tube. Evidently, high-frequency 
attenuation was taking place in the 
plate circuit. 





CUPPER ADDER VIDEO OUTPU 
SOUTPUT AMPL + gaia 


" He on 
8 
3.4K 2K - 





B+ 
OUTPUT CABLE 
w 
150. ——— 


th 
ee) 
R | TO EQUIPMENT? 
= ‘ UNDER TEST 











It was apparent from the circuit 
diagram that the plate load (3,400 
ohms) was much too high to obtain 
high-frequency output. However, the 
output cable is a branch of the ac plate 
load. We checked the cable and found 
no terminating resistor (R)—it had 
evidently been removed by someone 
who thought that it didn’t make any 
difference or something. We connected 
a 75-ohm resistor across the cable’s 
terminals and presto—we were back in 
the color business.—Robert G. Middle- 
ton 


MOTOROLA TS-539 


Symptom: No age, picture comes in 
momentarily after channel selection, 
then blanks out. 

Measure the age voltage at the 
tuner’s age terminal with no signal 
present. There should be 1 volt at this 
point. If no age is present and the 
6AU6 age tube checks good, try re- 
placing the 6DQ6 horizontal output. If 
this tube is shorted (and this has hap- 
pened several times without notice- 
ably affecting brightness or blowing | 
the fuse), no age will be developed. On 
one particular receiver, the symptoms 
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NEW —JUST OFF 
THE PRESS! 


ELECTRONIC 
PUZZLES 



















































your copy today! 









OTHER NEW GERNSBACK BOOKS 
69—Electronic Hobbyists’ Handbook 
68—TV and Radio Tube Troubles 







$2.50 
2.90 















67—Elements of Tape Recorder Circuits. . 
65—Servicing Color TV . 2.90 
64—Understanding Hi-Fi Circuits 2.90 
63—Transistor Circuits 2.75 N 





62—TV—It's a Cinch 
61—Transistor Techniques 
60—Rapid TV Repair 


2.90 
1.50 














PI AI ES, 


GET INTO ONE OF THESE 


- Electronics 0@ 


TELEVISION 


=Radio-Color TV 
TRAIN IN THE GREAT SHOPS OF 
















OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN U.S 


Veterans and Non-Veterans—Prepare for a better 
job NOW that offers a real future, too! Get 
practical training in TELEVISION — RADIO 
— ELECTRICITY — ELECTRONICS — (Re- 
frigeration & Electric Appliance Repair can be 
included). Learn on real equipment—no ad- 
vanced education or previous experience needed. 
Lifetime employment service to graduates. 
Finance Plan—enroll now, pay most of tuition 
later. Part time employment help to students. 


cl »on for Big Free Illustrated 
FREE BOOK Book. No oa Ren will oak Act Now. 


B.W. COOKE, JR. FOUNDED 
President e » 1899 
ELECTRICAL SCHOOL 


A TECHNICAL uot bon bmorin OPERATED 


500 S. PAULINA St., CHICAGO, Dept. as-sc 
Besere © TELEVISION © RADIO © REFRIGERATION © ELECTRONICS 


| UB. W.COOKE, JR., Pres., COYNE ELECTRICAL School | 
| 500 S. Paulina St., Chicago 12, lll., Dept. as-sc 
Send FREE BOOK and details on: 
() TELEVISION-RADIO 
() ELECTRICITY-ELECTRONICS 


Ph intr Cotethaiorensas tdasnab eewewsnne 


Make your own } 


ELECTRONIC ct, vot GAMES 


AND GAMES Now build, plan and play your own electror 
By Matthew Mandl games. Anyone from Cub Scout to engineer « 
Gernsback Library ‘ See P : 

Book No. 70 do it and enjoy it. This new Gernsback Library 
128 pages book shows you how to make all of them—fr 
Paper-cover edition : oe ‘ od enare 
only $1.95 a simple knife-switch to a complicated spa 


travel game. A wonderful book to start a boy off 
on electronics. All you need is a soldering iron, wire, batteries, flash 
light bulbs and a few simple tools. Layout drawings outline each 
puzzle or game and there are photographs of each basic type. Kids 
from 8 to 80 will love this book. It’s more fun than a circus. Ord 


Gernsback Library, fr 
154 West 14th St., New York 11, N. Y. 


2.90 Ia, 


. 2.90 Cit 









| —— forward to reverse 





Vie ae FahMong 


Knife switch puzzle 


You can make 
these games... 


Double indicotor purtile 
Street light puzzle 
River crossing puzzle 
Little thinker 

Twenty one 
Hide-ond-seek 

Trip te the Shore 

Jet plane gome 
Cross-country race 
Spoce-travel game 
Mystery sefe puzzle 
Adding machine purzle 
Magic number purtile 
Prospecting puztzie 
Hidden word purzle 
Sotellite game 
Tri-target gome 
Bosket-catch game 


Horse race gome 


Plus o complete index 


SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY 


ttt te 


NEW! IMPROVED! | 
, SENCORE | 


TRC4 i 
TRANSISTOR I 


CHECKER 









's newes! 


erica 
Am test 


| most popular 
instruments 


NOW CHECKS: 
* Transistors 
for opens, shorts, 
i leakage and cur 
rent gain. in 
cludes new 
gain test on 
power, transistors 
i * Crystal Diodes 
current ratio on all 
diodes 
* Selenium Rectifiers 
B checks forward ond re 
gees currents 


Controls are accurately 

set for each transisto 
We 

eoble set-up chart on rear. 


vides for fast hook-up. { 
parts distributor. 


service ! 


INSTRUMENTS CORP, i 


by referring to repla 
Test leads or socket pro 
————— See your 


Oi On €} 
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TRANSISTOR RADIO 
REPAIRS NOW EASY! 


Awa BOOK 


“SERVICING 
TRANSISTOR RADIOS” 


COMPLETE ANALYSIS OF 7 O PoPULAR 
TRANSISTOR RADIO MODELS 


Also Valuable Section- 
BASIC POINTERS ON SERVICING 
TRANSISTORIZED RADIOS"... 


COVERS LATEST MAKES AND MODELS 


This book helps you earn big profits 
on Transistor Radio repairs—gives 
you complete, time-saving informa- 
tion—helps you become an expert on 
transistorized radios! Complete data 
on 70 latest models is based on actual 
lab analysis of each set. You get the 
famous Sams Standard Notation 
schematics—accurate, big, legible; 
full photo views of each chassis, with 
all components identified; complete 
alignment instructions; complete 
parts lists with full replacement data 
—everything you need to be success- 
ful in fast-growing transistorized 
radio servicing. Here’s a “must” 
book for your Coach. $995 it now! 
152 popens a x 11° 

PRICE O 


SEE THIS BOOK AT YOUR SAMS 
DISTRIBUTOR OR MAIL COUPON 


FREE TRIAL COUPON 


Howard W. Sams & Co., Inc., Dept. 2-FFe 

2201 E. 46th St., indianapolis 5, ind. 

Send me Sams “Servicing Transistor Radios" for 10 days 
FREE examination. In 10 days | will pay for the book, plus 
few cents delivery cost, or return postpaid. 

We pay delivery costs if you remit with this coupon; 


| 
I 
] same return privilege. 
i 
i 
I 


re 








5 ae 


B cin, 


Zone. Stete__.. | 
(Outside U.S.A. priced slightly higher) 
eigen cme ne ERR wee ee me am a 
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TECHNOTES (Continued) 


| did not point to a defective 6DQ6 be- 


cause brightness and width were per- 
fectly normal.—John B. Ledbetter 


PHILCO 49-1002 
Complaint was a wormy (grainy) 
picture. A clue to the trouble was found 
by moving a grounded metal plate 
around the chassis. The improvised 
‘TO VIDEO 10K TO VIDEO 


iF GRIDS OUTPUT 
CATH 





ems 

TO HORIZ OUTPUT GRID 

shielding wand showed feedback from 
the wire connecting the center arm of 





SHIELD ~ 


| the contrast control (R300, 5,000 ohms) 


| grator 








to the manual ave switch. 

This video feedback was eliminated 
by running the lead in a shielded cable 
whose outer braid was grounded at 
both ends.—A. R. Clawson 


MAGNAVOX CTA440AA 

The set was suffering from critical 
vertical sync. To solve the problem, 
the sync pulse delivered to the PC inte- 
was increased by making the 
modification shown in the diagram. 

The vertical takeoff was across the 
220-ohm portion of the cathode resist- 
ance (R311). 
ohms. The horizontal feed 
cathode of the _Phase splitter 


from the 
must be 





“SERUM? Heck, we thought 
it was our order of 


JENSEN NEEDLES arriving.” 





\/2 l2AUT 
SYNC SPLITTER 





rom 2.76K 


PC-30 





MODIFIED > 


about equal to that from its plate cir 
cuit. To make the cathode resistanc 
nearly the same, R310 (3,000 ohms) 
was replaced with two resistors, 2,20( 
and 560 ohms. Total cathode resistanc: 
of the 12AU7 is now 3,230 ohms ir 
place of the original 3,220 Lock 
ing and interlace are better—Eugen: 
Rollins. ENI 


ohms. 





This was changed to 470 | 











Seeing Doubie? 
SURE ... THEY LOOK ALIKE 
BECAUSE 
THEY ARE EXACTLY ALIKE 


Each Merit product of the same type is 
exactly the same as another—both in con- 
struction and appearance. ° 


COMPARE IT WITH 


MERIT 


Take a Merit product off the shelf. Compare 
it with any other similar product on the 
market. You'll find Merit is superior! 


COMPARE IT WITH 


MERIT 


MERIT COIL & TRANSFORMER CORP 
MERIT PLAZA, HOLLYWOOD, FLORIDA 
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J. R. Whiteside, 
executive vice pres- 
ident of Simpson 
Electric Co., Chi- 
cago, was named 
president. 


George S. Bond, 

joined Howard W. 

Sams & Co., Indian- 

apolis, Ind., as as- 

sistant to the chair- 

man of the board, 

Howard W. Sams. 

Bond comes from 

P. R. Mallory where he was advertising 

and sales promotion manager. 

Helen Staniland 
Quam of Quam 
Nichols Co., was 
elected president of 
the Association of 
Electronic Parts & 
Equipment Manu- 
facturers Inc., the 


first woman to head a major electronics 
industry trade group. Gail S. Carter 
(left) Merit Coil & Transformer Corp., 
was elected first vice president, and 
Robert E. Svoboda, Amphenol Elec- 
tronics Corp., was elected second vice 
president. Kenneth Hathaway, Ward 
Leonard, was re-elected treasurer, and 
Kenneth C. Prince, executive secretary. 

Victor Mucher, president of Clarostat 
Manufacturing Co., Dover, N. H., was 
honored on his 49th birthday by the 
Dover Rotary Club of which he is pres- 
ident. Friends, relatives and business 
associates surprised him in a takeoff 
of the TV program “This Is Your Life.” 


Photo shows Vic Mucher, seated, with 
his wife (right) and two sisters. Stand- 
ing (left to right) are his two brothers, 
William and George; Austin C. Lescar- 
boura, head of the agency which has 
handled Clarostat advertising for over 
32 years, and Charles Golenpaul, vice 
president of Aerovox, an old friend. 
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INFRARED 
SNIPERSCOPE 
TELESCOPE & PARTS 


See in the dark—without being 
observed. War surplus Sniper- 
scope M-2. Contains the famous 
IP25A Image Tube. Govt cost 
about $1200. Used for industrial 
plant security; research lab ex- 
periments; infrared photogra- 
phy; spectroscopy, ete. Instru- 
ment complete, ready to use. 
Includes Power Pack, infrared 
light source. Will operate from 
6 V auto battery. Battery or 
transformer available. 
Stock No. 85,053-EK 
weight approx. 12 Ibs. 





f.o.b. Barrington, N 
Send check or M.O.—money-back guarantee! 
Save still more money! Build your own Sniper 
scope! We will furnish instructions—parts, in- 
cluding: Power Packs, 1P25A image tubes, light 
units, filters, ete. For details—request FREE 
Catalog “EK.” 


SPECIAL! SPECIAL! 


INFRARED 1P25A IMAGE TUBE 
Stock No, 70,127-EK $9.95 pstpd. 
Send check or money order, money-back guarantee 


COLOR TV TUBESCOPE 


effort of 








a Be in alignment color dot 
patte 


Stock he 50,139-EK.. $24.50 pstpd. 
Send check or money order, money-back guarantee 


GET FREE CATALOG "EK' 


America’s No. 1 source of supply for expe en 
hobbyists World's largest variety f t 
Bargains galore. . . War —— 
tic! Microscopes, Telescope l 
Tubescopes Infrared ts, ? 
Lenses, Reticle er hard-to 
Optical Items 


WRITE FOR FREE CATALOG EK 
EDMUND SCIENT ae a 
BARRINGTON, NEW 


SELF-SERVICE TUBE TESTER 
$25 to $50 


Used-reconditioned complete with signs 
and floor model cabinets. Get into a 
profitable business with a minimum 
investment. Write, Ed Moerke, P. O. 
Box No. 264, Zion, Ill. 


22 power 





—li nported 
» « 


sniperse ona . eat I 
s, Mirrors and dozens of oth 




















AT HEALDS YOU LEARN 
BY DOING IN MODERN 
ELECTRONICS LABORATORIES 


HEALD 


ENGINEERING COLLEGE 
Established 1863 City 
Van Ness at Post, RE 
San Francisco, Calif. 





State 


| 


Address 


"e ALL NEW : 


SENCORE ; 


Swinving $150.00 : 


t For } 
BLACK and WHITE 
and COLOR 


Just Dial any DC Voltage from 0 to 18 volts 
positive or negotive—For AGC trouble shoot- 
ing and alignment—Do away with messy 
bias batteries 

Completely isolated. Recommended by TV 
manufacturers. Wire wound control for cali- 
bration accuracy. For AGC trouble shooting, 
connect to AGC buss and vary voltage from 
0 to 18 volts negative If picture stabilizes 
at any voltage, AGC is defective. Complete 


with fest leads MODEL BE3 
eco 


2 $785 
PROD Gets 


57 Net 
Leather ‘Carrying |* Transistor 


Case... .$2.95 ester 


e Leakage 
SERVICE —[- Fitocs: 

INSTRUMENTS CORP. 
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ester 
* Handy °*3¢" 
© Vibra- ‘ates 


Never before in American history has the 
need been so great for Trained Engineers 
and Technicians. No other type of training 
can compare with actual shop practice you 
get at Healds 


Bachelor of Science Degree, 27 Months 
[? Radio-TV Technician in 
Electroni 
Industri 
Electronics Engineering 
Electrical Engineering 
Mechanical 
Civil Engineering (B.S. Deg 

[) Architecture (B.S. Degree 

Heald College ranks 
Mississippi in 


under expert instructors. 


ding Color TV (12 Months) 
cs Techniciar 2 Months) 

al Electronics Technician (12 Months) 

(B.S. Degree) 

(B.S 
ing (8.5 


Degree) 


Engineer Degree) 


FIRST West of the 
"Who's Who in America" 


Approved for Veterans 
DAY AND EVENING CLASSES 


Write for Catalog and Registration Application. 


New Term Starting Soon. 


Your Name 
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BONUS 
OFFER! 





SEMI-ANNUAL 


DOUBLE 








BONUS +1 


Your Choice 
of any 
POLY-PAK® 
Listed Below 





BONUS #2 
Our Choice 
$5 WORTH 
Assorted 


RADIO PARTS 











BOTH FREE WITH $10 ORDER! 





UNTIL JUNE 30 
Our Usual $7 
POLY-PAKS® 


100 ew sow 
DENSERS. 2 


30 0pisc pA 
ers 


40 eepetecass RE 
Bo a 

TIMING MECH- 
Anisms 2 Ibs 
WIRE STRIPPER- 
CUTTER. 
7 SCREWORIVERS 
w/RACK. 
?. lt RESISTORS. 
1 


ric. TUSE SRIGHT- 
ER, paraiiel. 

sy FERRITE TUNED 

COILS. 2 ibs. 

2. SaaLrotny PENS. 


30. rr. “*ZIP’’ CORD. 


‘23° A “‘mi- 


ose 1/60 FAN MO- 
siama 


eg 
n ‘3. CIGARETTE 


10,000 ohm 


150 RESISTORS. 2 
Ibs 

2 TRANSISTOR 
xXFMRS 

20 PRINTED cir- 
curs 

4 G-E 1N69 DIODES. 


6 AC-DC Cord sets 
5  Feee-ttte ASSEM.- 


vaeee- tl COUN- 
TER. 0-999 
o oes socnevs 


miocer CRYSTAL 
mi 

a coweR Saree 
CHOKES. 2 ib 
*‘micro’’ 
its voc. 
20 RAYTHEON 
KNOBS. 1 ib. 


MOTOR, 
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TRANSISTOR 
Sockets w /plate 
1000 = Pcs. HARD- 
WARE. 2 ibs. 

6 SILICON DIODES. 

8 GERMANIUM 

DIODES 

10 POWER Sar ven- 

boy asstd. 115 VAC 
PRINTED ‘ern 

Curr PARTS 

60 COILS & CHOKES. 

2 ibs 


is aeraar SwiTcH- 

es 

so vues, 

TACLES. 2 ibs 

6 FERRI- ~~ “te, 

CORES. 142 

SUN earveny, 

dreds uses. 

40 ‘ego 

Tors. 2 

60 TyeusAa CON- 

er 2 a 

60 INAL 

Strips. BOARDS 

1 MINI-METER. 

rd. 0-6 Amp. AC 

se HI-Q CONDEN- 
ERs. 


RECEP. 


hun- 


1% 


orc oa? oe 
ser. 1 


TY MIRROR. 1 ib. 
SO ASSORTED 
KNOBS. 2 ibs. 

10 ‘‘POLY'’ BOXES. 
— RADIO PARTS. 3 
7s. Pc RESISTOR 
SPECIAL. 1 ib. 

2 af TRANSIS- 
TOR 


.caaaeaee 


So osesccoopAeEoceusEoooons 


65 - oe 
spc... 2 
7o mica 
Sers. 1 
15-PCc TweT ORILL 
Ser. 
} 40 SUB-MINI RESIS- 
TORS 


* CONDEN- 


OO 
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10 ELECTROLYTICS. 
3 tbs. 





AUTO SPEAKER KIT 
rm) Rear deck 5S x 7” PM 
Pp Switch, 
grille, hardware. 
ry 629 a ae 
O it ; SAA 


12” COAX HI-FI SPKR. 
40 to 


12” 
“extended 
crossover. 
c. Hvy Ainico mag- 
. S&S ibs. Reg. 
3-SPEED PICKUP 


With turnover cart- 
. 2 sapphire nee- 
High 


output 
type Reg. 38 $2.99 
WORLD'S SMALLEST 
RADIO 


[] MIT. 202 x 1% x He" 

—_ WW permeability tuner, 

diode, all parts, directions. 
Rr 


eg. 
$3.50 sis] 
3-TUBE AC-DC AMPLIFIER 
oO Fully wired ready for 
use. Reg. $5. Separate 
volume and tone con- 
Lowest price $2.99 


trols 
ever! 
TUBES, $1.91 EXTRA 


HOW To ORDER ° ey items went 
c.0.0 


“MICRO” oom SALE! 
ee bho 

EACH OnLy. i.e" 

Cj 0-16 VDC 

{) 0-30 VOC 

(-) 0-200 VDC 

CJ 0-500 VDOC 

() 015 VAC 

C) 0-150 VAC 

() 0-1 ma 


‘SQUARE 


0-50 microamps 
9-100 microamps 
} 0-200 microamps 
} 0-500 microamps 


POCK 
MULTUTESTER 
x 2x 1It% - 
case 100 ohms 


O 


voit. 


2 
tite 


1000 AC & 

ma; 0/100,00 

test leads & battery 
$12 vaive 





Return entire 


(check or 


postage; 
; rated, 


omen’ rots 
met 30 da 


» in ma 
add! ib) 


LEKTRON 


Rein. 
EXPORT 


rned 
“ * same 
ada postage 


ORDERS INVITED. 





131 Everett Ave. 
CHELSEA 50, MASS. 














BUSINESS AND PEOPLE (Continued) 


Joseph R. Owen 
was appointed 
manager of adver- 
| ‘eke and _ sales 
promotion for the 
General Electric 
Specialty Electron- 
ic Components ee 
Dept., Auburn, N. Y. He will be re- 
sponsible for promotion activities on 
the department’s high-fidelity audio 
components and specialized electronic 
materials and devices. He had been in 
charge of sales promotion in the G-E 
Television Receiver Dept. 

Bob Mueller (left) and Leon Ungar 
(right), partners in Ungar-Mueller 
Sales Co., Southern California repre- 


kit 


sentatives for General Cement Manu- 
facturing Co., Rockford, Ill., were pre- 
sented with the Salesman of the Year 
Award by W. H. Dean (center), West- 
ern Sales Manager for General Cement, 
for outstanding achievement in total 
volume and largest percentage increase 
in distributor sales in the Western 
division. 


Business 

Raytheon Manufacturing Co. Receiv- 
ing Tube and Semiconductor Operations, 
Newton, Mass., was honored with the 
NATESA Friends of Service Manage 
ment Award. In the photo, Frank Moch 
executive director of NATESA, 


m~ 


is shown 


presenting the award to Norman B. 
Krim, vice president and general man- 
ager of Raytheon’s receiving tube 
semiconductor operations, while (left to 
right) F. B. Simmons, E. I. Montague, 
F. E. Anderson and J. A. Hickey, Ray- 
theon executives look on. 


and 


Cornell-Dubilier, South Plainfield, 
N. J., is promoting the sale of its Mylar 
tubular capacitors by merchandising 
them in a clear plastic dispenser which 
holds 80 of the most popular units. 

In the April issue this column re- 
ported that Lewis J. Shioleno had been 
named vice president and general man- 
ager of Erie Resistor Corp., Erie, Pa. 
Actually Mr. Shioleno was promoted to 
general manager of the Electronics 
Division. Byron B. Minnium vice 
president and general manager Erie 
Resistor Corp. 


is 


of 





Wilt YOUR REPLACEMENT, 


2 RUSOFMASIstoL: » 


BURN OUT AGAIN? | 


_ Not if you use— 


1 Save costly call backs 
by testing the circuit 
before replacing 
fuse, fuse resistor or 
circuit breaker, 


tt 


Individual scale for 

each value fuse re- 

sistor — no inter- 
pretation, just read 

in red or green area 

% Measures line current 
and up to 1100 watts of 
power at 115 volts using 
line cord and socket. 

% Two convenient current: 
ranges — 0 to 2 amps and 
0 to 10 amps. Test leads 
clip in place of fuse or fuse § 
resistor. 

* 5 ohm, 


d 


10 watt resistor prevents TV creon 
ge and simulates operating conditions. i 
As Recommended by Leading Manufacturers ' 





*y SERVICE 


INSTRUMENTS CORP, 
171 OFFICIAL RD., ADDISON, ILL. 


} 


Cut ov? this od now for further a 


| fidelity than single channel 


|}have a 


STEREO LAYS 
AN EGG 


Stereo can be wonderful but it just 
doesn’t come naturally by the use of two 
of everything in sound. Unfortunately, 
this is what too many are realizing after 
substantial investments in this glamour 
child of high fidelity. 

Stereo actually requires still 


systems 


higher 
due 
to the highly critical timing sequences 
which must be maintained until the 
rate signals reach each of the listeners 
ears. Probably the most difficult problem 
in this regard is in the speaker 
which now must reproduce and radiate 
these signals in the exact sequence re- 
guired. 

If this requirement is not met, and we 
virtual dissection of the input 
signals combined with random phasing 
and haphazard blending topped off by 
highly directive radiation, “stereo will 
most surely lay an egg,” regardless of the 


sepa- 


system 


cost involved, 


With the use of a pair of the patented 
Karlson Enclosures and a couple of good 


| wide range speakers, all these complicated 
| requirements 
|} and you can have the very best in 
| at the most modest prices. 


realized 
stereo 


are automatically 


These enclosures are designed for 8, 
12, 15 inch speakers and are available 
kit, unfinished, and finished form at prices 
you can afford ranging from $18.60 to 
$174.00. Special models are also available 
for obtaining more optimum phasing with 
large multiple speaker systems. 


in 


Write to Karlson Associates, Inc., Dept. 
RE8X, 433 Hempstead Ave., West Hemp- 
stead, L. I, N. Y. for free catalog. 
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BUSINESS AND PEOPLE (Continued) 


Rek-O-Kut Co., Corona, N. Y., is of- 
fering a trip for two to the Brussels 
World’s Fair and to Paris as the grand 
prize in a new dealer—consumer contest. 
In the photo, Cliff Shearer, marketing 
director of Rek-O-Kut, is being greeted 


by Al Gross of Sabena Belgium Airlines 
and by Avery Yudin, Rek-O-Kut sales 
manager, on returning from Brussels 
where he arranged the trip. 

Clark Gibb (right), president of The 
Paul Bunyan Chapter is welcomed back 
to The Representatives by Jules Bress- 


j 
— 
a 
ler, national president. The application 
of the Minnesota group was approved 
by the board of governors. 
General Cement Manufacturing Co. 


purchased Microphone Division of Elgin 








Eliminate Battery Troubles 
with the all new 


BATTERY INSURANCE COMPUTER 


The revolutionary new 

electronic discovery— 

the BATTERY IN- 

SURANCE COM- 

PUTER—-attaches to 

the generator of your 

present car, controls 

your regulator and 

generator to give a 

guick charge or 

trickle charge to your 

a present automotive 

qr battery automatically. 

Your present battery 

should serve you indefinitely with the aid of 

this all new concept of maintaining an ade- 
quate charge— 


Computer controlled model ..........$7.50 
Specify make and year of car—12 or 6 volt 
system 


MacFARLANE INDUSTRIES 
P.O. Box 33 Redondo Beach, Calif. 











from your positive tranmsporencies 


Direct from laboratory to you on mail 
Custom quality — money back guarantee 
COLOR FILM PROCESSING COLOR PR & DUPES 

Anscochrome, Ektachrome, | 3’ x 5 

or Super Anscochrome— (8 x 10 

35mm 20 exp, 2%,mtd $1.25 | 35mm duplicates 
Kodachrome-20 exp . 1.50 Sorry we do not ship COD 





Write today for free mailer and complete price list! 
Aah wa asco CA oll, eel Wty 
Z ba febovetecios eine 


1160-F Bonifant Street « Silver Spring, Moryland 


JUNE, 1958 





National Watch Co. and will move the 
operation to Rockford, Ili., where it 
will function as American Microphone 
Manufacturing Co., a division of GC 


Textron Inc. The present sales organi- 
zation remains intact. Photo shows 
Stanley B. Valiulis (seated right), pres- 
ident of General Cement, signing the 
contract as Elgin and General Cement 
executives look on. END 


CORRECTIONS 

In our New Records on 
of our February, 1958 
“Vox L-3 (16% rpm)” 
it should have appeared between 
“Borodin: Polovetsian Dances” and 
“Round the World, Round the Clock” 
and not at the top of the listing. 

In the April issue (page 42) we an- 
nounced a number of articles planned 
as features in the May Special Transis- 
tor Issue. Unfortunately, last-minute 
publishing difficulties and _ technical 
bugs prevented publication of all the 
articles. We deeply regret this and 
assure you these interesting articles on 
transistors will appear in early issues. 


page 129 
issue, the line 
was misplaced; 





A 66-inch Slide-rule 
for your pocket 


The GENIAC® Calculator 
carries 66-inch spiral scales 
yet measures only ten inches 
fully extended and six inches 
when closed. Four to five fig- 
ure accuracy can be relied 
on. It is indispensable to the 
scientist, research worker and 
student. Administrative staff 
and business men will find it 
of tremendous value for a 
bost of estimating and check- 
ing calculations 

The GENIAC® Slide Rule 
solves multiplication, division 
percentage calculation and 


Slide Rule Open gives 5 place logarithms, 


You may use it for 30 days and if you 
are not satisfied repack and mail it back. 


Whot our users say: 
“It does all you claim—tfour 
or five figure accuracy with- 
out eyestrain or magnifiers. 
Half an hour’ 8 ,Study is am- 
ple, for its use.”’ A.E.B. 

“I use the GENIAG Cal 
culator for all my slide rule 
work and need the extra digit 
which normal slide rules can- 
mot give. I had to get one of 
my customers a GENIAC 
Slide Rule last month, after 
using mine in his office.” E. & 

G.H. Textile Manufacturers. Slide Rule Closed 


Send for yours now—Only $19.95 postpaid. 


Oliver Garfield Co., 
108 East 16th Street, 


Inc., RE-68 
New York 3, N.Y. 





COMPLETE 
TRAINING 


FOR BETTER RADIO-TV 
SERVICE JOBS 
Zz 


for the com- 
plete 2-volume 


Let these world-famous Ghirardi train- 
g book 1 to handle all types of 
AM, FM i y ervice jobs by approved 
professional methods—and watch your effi- 
ciency and earnings soar! 
Comy 5 sé trated and written so 
and every word, these books pave 
te service on any type of home 
r made. Each book cor 
ethods and « — 
date 1 ater ial 
shirardi wh R \DIO 
MODERN RADIO. ‘SI R Vit E 
widely used for n a 
han any other — of 


THE NEW Ghirardi 


RADIO-TV SERVICE LIBRARY 
Almost 00 pages and over 800 clear 
tions show step-by-step how to handle every 
ase of modern trouble-shooting and servicing. 


illus- 


phe 


1—Radio and Television Receiver 


py iptantninageenccp ype & REPAIR 


I pI mal meth 


asining course ° 
k way to “bru 


‘ nF n 
2—Radio and Television Receiver 


CIRCUITRY AND peprveartightctadl 


e fo 


W 


and have 
e | while you 
e them 


10-DAY FREE TRIAL 


qj Dept. RE-68, RINEHART & CO., Ine. 
232 Madis Ay New York 16, N.Y 


TROUBLESHOOTING & 
REPAIR 


CIRCUITRY & OPERATION 
Check here for MONEY-SAVING COM- 
BINATION OFFER .. . Save $1.25. 


Ou le l f $ TRO! BLESHOOTING & 
REPAIR s RCUITRY & OPERA- 
TION; $14 h with or but 


ler o 
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“TAB” Tubes Tested, Inspected, Boxed— 


New and used Gov't & Mfrs. 
Mos. Guarantee! Surplus! No Rejects 
t 5 y ders 810 or ted 

72 

99 

95 

08 

19 

25 
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: 89 
igyny 59 
st! Discounts to Qty. Buy 


TUBES WANTED! WE BUY! SELL & TRADE! 


FINEST HI-Fi RECORDING TAPE 
1200 Ft.—7” Reel 5 Lots 
Money Back Gtd. of 3 


Highest quality 
nade ne 





controlled plastic base 


mn rated 
itput. Splice 
40-15KC Oxide Wnd In 
yw ist amg A A 2400 Ft.——7 Ree 
’ G S Recording tape 4.49, 
ein g tay $s 9 


NEW VRii ** Ge" PHONO CARTRIDGES 


ry 48 





78 DIAMOND $16 

"1 AY SAPPHIRE $8.59 
TRI-PLAY DIAMOND & SAP $18 
TRI-PLAY DIAMONDS $26 





DIAMOND PHONO-NEEDLES! ” rid 48 8 

cag ak sg Res yr GUARANTEED ‘ay THE MFGR! 
ALL MAKES LP&78 ONE DIAMOND $7; TWO DIA 
MONDS $14; DIAMOND & SAPPHIRE $8 
PLEASE SEND CARTRIDGE NAME & 


ee keene, RECEIVER ASSEMBLY USN 
81400. DIRECT VIEWING TEL 


NUMBER 


= 


INFRA 
Y EM 
16 INCLUDES NST ASE & DATA 





SPECIAL $21 





Write for BONUS CATALOG 





Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct te the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 











TELEVISION PICTURE TUBES, with com- 
plete physical ‘and electrical specifica- 
tions, are listed in this handy booklet. 
Monochrome, color and aluminized types 
are included.—Raytheon Manufacturing 
Receiving & Cathode-Ray Tube Opera- 
tions, 55 Chapel St., Newton 58, Mass. 


SILICON RECTIFIER HANDBOOK, catalog 
No. 67, deals exclusively with this man- 
ufacturer’s line of silicon rectifiers. 
Theory of operation, manufacturing 
processes, characteristics and uses are 
shown.—Sarkes Tarzian Inc., Rectifier 
Div., 415 N. College Ave. $1. Free to 
RADIO-ELECTRONICS readers. 


ELECTRONIC COMPONENTS, 1958 cata- 
log. 16-page 2-color booklet describes this 


manufacturer’s complete line of elec- 
tronic test instruments and high-fidelity 
equipment in both kit and wired forms. 
Vtvm’s, vom’s, oscilloscopes, Geiger 
counter, preamplifier, amplifiers and 
speaker systems are included. mnee- 
tronic Instrument Co. Inc., EICO, 33-00 
Northern Blvd., Long Island City, N.Y. 


TEST INSTRUMENTS bulletin APi2 de- 
scribes and illustrates the TV analyst, 
tube checkers and test instruments for 
in-the-home service and shop use.— 
B & K Manufacturing Co., 3726 N. 
Southport Ave., Chicago 13, Ill. 


VARIABLE TRANSFORMER CATALOG, 
bulletin P258G. This 100-page book is 
filled with product information, engi- 
neering data, outline drawings, con- 
nections, ratings, and charts and 
illustrations of all standard 50/60-cycle 
Powerstats as well as some special-use 
ypes Electric Co., Dept. 
2258G, Bristol, Conn. 

HIGH-FIDELITY COMPONENTS are of- 
fered in an illustrated 12-page catalog. 
Tuners, amplifiers, speakers and speak- 
er systems are presented.—Altee Lan- 
sing Corp., 1515 S. Manchester Ave., 
Anaheim, Calif. 


REACTANCE SLIDE RULE solves prob- 
lems such as resonant frequency, ca- 
pacitative reactance, inductive react- 
ance and coil Q, and dissipation factor. 
Useful for solving problems of filter 
design, oscillator tank circuits, trans- 





NEW GTD RADIO & T.V. RECTIFIERS 
@®,. S&S for $2 
; . 6 for $3 
a 5S; 250MA 79¢ « 6 $4 
¢@,.s B. $4; 350MA $1.00 @. 8 for $7 
A $1.10 @ . 5 for $5; SOOMA $1.35 «@ , 4 for $5 
65MA_ 260V $1.10 @, 5 for $8: 100MA /260V $1.25 
9 100MA / 156V Sc @ 300 MA 1S56V 
$1.75, 3.$5 Order 810, Pestpatd 43 “t 
f aR & DSTRBTRS. WRITE FOR Or? PRICES 
NEW SILICON SOOMA/100°C (140 V/400 PIV Recti 
ply ay Sealed with clip $1.45, 8 for $11.00, 25 for 





154 West 14th Street 





What articles would you like to see published in RADIO-ELECTRONICS? 
Maybe you're the man to write them. Ask for an author's guide. 


RADIO-ELECTRONICS 


New York 11, N. Y. 








NEW ‘'TEKSEL'* SELENIUM BRIDGE 
RECTIFIERS. ONE YEAR GTD! 
FULL WAVE BRIDGE * WRITE for CATALOG 
18VAC 7T2vac 
14avoc 56VDC 
30 $ 2.00 $ 4.00 
o 6.25 
8.60 
18.75 
26.30 
40.00 
$7.50 


HAMS NEW TRANSISTORIZED ‘‘TABPAK"' 
©0.C. Power Supply!!! Kit or Assembled. Filtered 
Smal! in size! Quiet! Light Wogt.! Input 12 to 14voc 
» Current.) Output 450 & tap @ 
a/6S watts 
** Assembled TR39CB 
*TABPAK"' Kit TR39CK . 








‘at 6 AMPS 
tT2W Assembied 4 Wired 


KITS! “TAB” THE BEST KITS! 


All Kits Contain Most Peputer Values & Sizes 
35 Precision Resistors ower Resistors 
18 Switches 

3 Transistor Transf 
150 Carbon Resistors 
33 Pane! Lamps 

12 Electrolytic Cond's 
15 Volume Controls 
36 Tube Sockets 

50 Tubular Cond's 
S00 Lugs & Eyelets 
10 Xmit Mica Cond's 
S Lbs. Suprise Kit 
10 Xmit Mica Cond’s 
Encapsulation Fiuid 
Volume Control! Fiu 


UY 10 KITS GET ONE “FREE! EACH KIT 9 S 


TERMS: Money Back Guarantee! 


4é b 4 Fy) year $2 min order 
¥.C. Add shpg charges 
ps “7 Py 0.0 25% Dep. Prices 


shown subject to a. 
41136 pisses" vY ST... N. ¥Y. 6. N 
NE: RECTOR 2-6245 





Hookup Wire 
100 Fuses 
100 Ceramic Cond 
18 Rotary Switches 
6 Crystais & Holders 
65 inductors & Coils 
S Microswitches 
10 Wheat Lamps 
40 Insulators 
85 Insulated Resist 
TV Knobs 
GE Giypt & Varn 





es Se ee 
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Write for Bonus Catalog 
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SPECIAL INTRODUCTORY OFFER: 


‘At Your 


an VACO (Rd) 


Service’”’ 


Screw Drivers 


eive® 
seen 


Here’s your chance to get a beautiful 5-piece screw driver set at a 


ast . true bargain price! All the most popular sizes (including 
No. 2 genuine Phillips) plus—a FREE tool hanger board 
complete with patented, adjustable hanger hooks for 
holding your most frequently used tools. Here’s how: 


FREE Tool Hanger Board 
and Patented Hanger Hooks 


Just mail in the coupon enclosed 
in the RC 15 Boxed Set and VACO 
will send you this 12° x 24” per- 
forated masonite panel and set of 
hanger hooks at no charge. 








See Your Setiie. Today! 


VACO PRODUCTS CO., 317 E. Ontario St., Chicago 11, Hl. 


in Canada: Atlas Radio Corp., Toronto 19, Ontario 


RADIO-ELECTRONICS 








TECHNICAL LITERATURE (Continued) 





former and amplifier design.—Shure 
Brothers Inc., 222 Hurtrey Ave., Evan- 


ston, Ill. 75e. 


TERMINALS AND CONNECTORS for 
high-temperature applications are de- 
tailed in catalog section HT. Compre- 
hensive specifications are presented for 
each type-—AMP Inc., Harrisburg, Pa. 


SILICON RECTIFIER HANDBOOK, tells 
how they are made, gives theory of 
operation, engineering design notes, 
and basic rectifier circuits in the 
first section of an illustrated 64-page 
catalog 111. In the second section 
numerous types of these units with 
specifications and circuits are described. 
—Audio Devices Inc., Rectifier Div., 620 
E. Dyer Rd., Santa Ana, Calif. $1. 


RECORDING TAPE. An illustrated folder 
“Which Tape Type are You?’’, offers 
general information on magnetic re- 
cording tape and helps you select the 
type tape that best suits your needs.— 
Minnesota Mining & Manufacturing Co., 
900 Bush St., St. Paul 6, Minn. 


CRYSTAL FILTERS, bulletin XT-455, isa 
2-color 4-page brochure outlining a line 
of stock and special miniaturized quartz 
crystal filters. Technical data, typical 
and representative curves of the filters 
are shown. Symmetrical bandpass, 
wide-band, narrow-band, and asymmet- 
rical or single-sideband filters are de- 
scribed.—Burnell & Co. Inc., 10 Pelham 
Parkway, Pelham Manor, N. Y. 


POO ee ooeeweeewewewwewewewwwwvwwe« 


RADIO-ELECTRONICS pays $3.00 
for good cartoon ideas and $15 
and up fer finished work. 


RADIO-ELECTRONICS 


2 154 West 14th St., New York 11, N.Y. 


rs 





i i i i i i i 














Build 100 transistor computer circuits and work with 
them! Basic units can be built within hours. Assemble 
them int nputers and operates The lanquage of 





computers is ; omiened and projects cluded. You 
will receive 22 transistors and 200 e cal parts. 


$59.50 plus pestage. Twelve other kits available. 

Partial list of courses: 

[} Cl Elementary relay brains $12.50 

[} C2 Elementary digital computers $24.50 

[} C3 Elementary analog computers $19.50 

[] Cl4 Computer Master 50 lessons and projects 
(digital voltmeter, digital ohmmeter) 

[) ClS Electronics, 40 lessons and 3 text books. 
$22.50 down and $10 for 5 months. 

—) Complete catalog. 


EBE Inc., 1015 Atkin Ave. 

Salt Lake City 6, Utah 

[) Send one transistor computer kit 
LJ Enroll me in course 

© Enclosed § 

Name and address attached 


JUNE, 1958 








HI-Fl TRANSFORMERS made by 
ridge are presented in a 4-page leaflet. 
20- and 30-watt models are offered. 
Complete specifications are included.- 


Part- 


M. Swedgal, 259 Broadway, New York 
i 2 
APPLICATION NOTES for using silicon 


junction rectifiers to protect sensitive 
current devices are presented in Vol. 1, 


No. 1 of Semi-conductor Application 


Notes. This issue illustrates how the 
nonlinear characteristics of silicon di- 
odes, in both the forward and Zener r 
operating regions, make them ideally 
suited to protecting ac and de measur- 
ing instruments.—Hoffman Electronics 
Corp., Semiconductor Div., 930 Pitner 
Ave., Evanston, IIl. 

TRANSFORMERS AND COILS, catalog 
630, lists the entire line of trans- 


formers, coils and components for radio 
TV, industry, amateur, transistor and 
military applications produced by this 
firm. Fully illustrated, 24 pages.— 
Thordarson - Meissner Manufacturing 
Co., 7th and Belmont, Mt. Carmel, Ill. 


VHF-UHF EQUIPMENT including instru- 
ments and accessories for signal and 
pulse generation, impedance measure- 
ment, detection, modulation, attenuation 
and transmission through shielded co 
axial lines detailed in this illustrated 
booklet.—General Radio Co., 275 Massa- 
chusetts Ave., Cambridge 39, Mass. END 
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Handy 3 36"; 







Another 
Ss ence ae 
ime " 
Saver 


| Components 
At YOUR 
Fingertips! 


3 pole, 12 position switch individually 
selects one of the 36" components 
for direct substitution. 


Contains: 

%& 12—1 wett 10% resistors 
from 10 ohms te 5600 ohms 

*% 12— watt 10% resistors 
from 10K ohms te 5.6 
megohms 

% 10—600 volt capacitors Completely isolated 
from 100-mmfd. to .Smfd. 





















% 1—10Omid., 450V Hlectrotytic coe t 
€ 
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H. A. Hartley offers - 
you a complete practical guide to ome ae 
audio design. . . thee 


in RADIO-ELECTRONICS 
and RADIO & TV NEWS 


H. A. Hartley's new book -- AUDIO DESIGN HANDBOOK wy tf 


the Atlantic as a brilliant 
saves you the time of wading through masses of ia ad ALL ABOUT ELECTRICITY, by Ira 
technical data to ferret out the core of practical M. Freeman. Random House, Inc., 457 
design information you're searching for. He steers you away from the Madicen Ave. New York 22, N.Y. 
shoals of tricky common mistakes and misconceptions. Hartley shows you 7x 9% inches, 141 ht ie" 1.95. 
how audio design can be done easily and simply! He tells you how to avoid ing. h ae of me; all-about Dacgecersag 
blind alleys by first determining WHAT YOU WANT—and then building | fy ic intended fon Srentene uf 10 to ia” 
within the limits of your own goal. The book covers amplifiers, feedback, any perhaps not das cemianias whe 
power supplies, speakers and enclosures, dividing networks, measurements already happen to experiment with 
and testing, plus a few salty personal observations on the wrong directions transistors, build portable radios o1 
ie has taken. Easily the most stimulating and helpful book on audio || operate ham stations. 
esigning ever written! | With helpful illustrations, the book 
You can get this deluxe, beautifully-bound $5 book—the latest addition is simple, effective and as clear as pos- 
to the G/L Audio Hi-Fi Book Club—for only $3.75! Read how you can join sible for such a topic. Principles of the 


the club, get this book and save money. | ee eee ee 
y Ss ss anc rat ) are SK 
HOW THE G/L AUDIO HI-FI BOOK CLUB CAN HELP YOU} | fully treated in a way to attract the 
interest of future scientists. Color TV 
¢ Shows you the way to more pleasure in hi-fi appears briefly, and transistors are also 
if it’s your hobby—more profits if it’s your i 
profession. 








mentioned. 

For the benefit of young minds, the 
Offers you ye benefits of the knowledge and author has dramatized the basic dis 
experience of top writers like Crowhurst, coveries of Franklin, Galvani, Oersted 
H 1 ‘ : ‘ ‘ ; » we é : ed, 

artley, Dorf, Marshall and others Bell, Marconi and others. These stories 
You can build a complete hi-fi library in easy introduce the reader to the principles 


+ i the NO-RISK INSPECTION and applications that follow.—/Q 


You SAVE $1.25-25%-ON EACH BOOK SYLVANIA SERVICE INFORMA- 
YOU BUY! . . TION, Vol. 2. Sylvania Electric Prod- 


ucts Ine., Radio & Television Div., 


HOW TO ENROLL Service Dept., Batavia, N.Y. 11 x 17 
Select the book you want on the coupon pressure-AND NO SALESMAN WILL inches, 138 pages. $3.50. 








below. é CALL. A comprehensive manual of service 
SEND NO MONEY NOW-vwe send you You receive a new book on the same information, schematic diagrams, pro 
the book on a NO-RISK inspection plan. NO-RISK INSPECTION PLAN every duction changes test and alignment 
If you like the book you keep it and four months. points and parts lists for Sviventa 
SPECIAL "MEMBER'S Te on You need take a minimum of only four radio, TV and audio equipment pro 
ONLY $3.75 ~ Or books during the whole membership : b ’ ( P cem- 

.75—and we pay postage. period. No time limit—no long term duced between May, 1954, and Decem 


If you don’t want the book, simply send contract. You may cancel anytime after ber, 1957.—RF'S 


it back—no fuss, no obligation, no high that. 7 "5 
. UNDERSTANDING ELECTRONICS, 
Each book handsomely bound with a deluxe gold-leaf stamped cloth cover. by John Lewellen. Thomas Y. Crowell 


Oe MeO SETS LADIES ADEE BASIC AUDIO COURSE — By Donald Cari Hoetter Co., 432 4th Ave. New York, N. Y. 
- Complete coverage of theory and fundamentals from the 5Y, x 8% inches. 213 pages. $2.75. 

Order Audio Des Handbook or any other book. physics of sound to advanced techniques, including “— ae a _ 
ELEMENTS py nt aanennen eeanene amplifiers, feedback, power supplies, distortion, atten- This most recent of a series of books 
By Herman Burstein and Henry C. Pollak uators. speaker systems, and so much more it is impos- intended to give the nontechnical be- 
Answers all the questions ¢ fi fan would ask about sible to list all here. ; H ; : - P } : 
fo ne hag oe Guetta ae dee ginner an insight into some of the in 

” recorder circuits ( les a chapter on desigt . 

© modifying your own equipment MAINTAINING HI-Fl EQUIPMENT — Ry Joseph volved mechanics of the modern world 
UNDERSTANDING HI-FI CIRCUITS Marshall. Now for the —p time—learn the techniques presents a fascinating picture of elec- 
By Norman H. Crowhurst necessary to recognize and repair hi-fi troubles. Covers - Ba 42 .s “fn. A 
Mr. Hi-Fi himself tells you how to get hi-fi t pred acoustic as well as electronic, electrical and mechanical tronics. Starting off with Can you 
to your own — = you which type of compo faults. A must for the professional hi-fi man—or any imagine anything changing its direc 

its to choose for the system you want and ca Jiophil * ° ~ tapi’ 1or 

audiophile who really cares about his hi-fi system. tion 500,000 times a second? the 














Other books are in preparation author takes the reader through a tour 
rNO-RISK COUPON =< ey of basic electricity, magnetic fields, how 
MAIL THIS | 154 West 14th St., New York 11, N.Y. work and even describes transistors. 
Y | Enroll me in the G/L Audio Hi. vi Book Club Begin my For the layman who wants to know 
- COUPON Bes . what makes things tick.—LS 
: - 5 MAINTAINING HI-FI EQUIPMENT MOST-OFTEN-NEEDED 1958 TELE- 
TODAY ' ELEMENTS OF TAPE RECORDER CIRCUITS VISION SERVICING INFORMATION. 
5 Publications, 1760 Balsam Rd., High- 
i land Park, Ill. 8% x 104% inches, 192 
pages. Price $3. 


tr s kt ave , 2 parts of radic 

GERNSBACK LIBRARY, Inc., Dept. 68C electrons behave, how the parts of radio 
O UNDERSTANDING HI-FI CIRCUITS 

Compiled by M. N. Beitman. Supreme 
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DIRECTORY 





ENGINEERING DEGREES 


E.E. 
Option Electronics 
or Power 
Earned through 


HOME STUDY 


Residence acess Aliso 
Available 


PACIFIC INTERNATIONAL 
UNIVERSITY 


(Operating as a College of 
Engineering only at present) 


5719-M, Santa Monica Bivd., 
Hollywood 38, Calif. 


PACIFIC 
INTERNATIONAL 
UNIVERSITY 














Be a ‘‘key’’ man. Learn how to send 
and receive messages International 
Morse code 
tors around the globe. ee Q 
a ye ae famous Candler System. 
best operators. Qualify for 
Amateug or Commercial License. Write 
for FREE BOOK 
CANDLER SYSTEM CO. 
Dpt. 3-G, Box 9226, Denver 20, Colo. USA 


GET INTO 
ELECTRONICS 


V.T.I. training leads to success 
technicians, field engineers, 5 ecial- 
ists in communications guidec mis- 
siles, computers, radar and automation. 
Basic and advanced courses in theory 
and laboratory. Assoc. degree in elec- 
tronics in 29 mos. B.S. in_electronic 
engineering obtainable. ECPD ac- 
credited, G.I. a Graduates in 
all branches of electronics with major 
companies. Start September, February. 
Dorms, campus. a School graduate 
or equivalent. Cata 


VALPARAISO TECHNICAL 
INSTITUTE 


ELECTRONICS (J 
Prepare ENGINEERING DEGREE C X°X > 
IN 27 MONTHS LAS 


ited oppor 


tunities in 
27 months, mathematics, electrical engi- 
neering, advanced radio theory and design ar oom 
la Low tuition, earn board. Also Aero., Chemical il, 
Mech. Engineering B.S. degree in 36 mo. in 
, Physics. Also prep courses. G.I appr. 20 
March, 





Dept. Cc 








—, ym. Enter June, Sept., Dec., 
eeping Pace With Progress. 


INDIANA TECHNICAL COLLEGE 


1568 E. Washington Bivd., Fort Wayne 2, Ind. 


college grads get 
fe anes saetert f 


have higher incomes advance more rapidly. 
Grasp your chance for a better life. Share rewards await 
ing college men. Important firms visit campus regularly 
to employ Tri-State College graduates. Start any quarter 
Approved for Vets. 


Bachelor of Science Degree in 27 months 


Complete Radio Engineering courses (TV, UHF, FM, 
Electronics). Also Mechanical, Civil, Electrical, Chemi- 
cal, Aeronautical Engineering in 36 months a B.S. in 
Business Administration (General Business, Accounting, 
Motor Transport Management Majors). Superior stu- 
dents faster. More professional class hours, Small 
classes. Enrollment limited. Beautiful campus. Well- 
equipped labs. Prep courses. Enter June, Sept., Jan., 
Mar. Earnest, capable students (whose time and budget 
require accelerated courses and modest costs) are in- 
vited to write Jean McCarthy, Director of 
Admissions for Catalog and “Your Career 
in Engineering and Commerce.”’ 
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PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


TELEVISION SERVICING 





BLACK & WHITE—COLOR 
APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 


R 
BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 














sr =: ENGINEER 
SALARY Big demand for trained men in 


“ELECTRONICS --» RADIO-TV! 
A.S. Degree in just 24 months at resident school; or com 
—_ first year by home study. Also radio-TV servic- 
, broadcasting, airline training. Nation-wide place 
alee ment service. G.1. approved. Low tuition 
jome Study | Write NOW for FREE illustrated catalog 
NTRAL SS HNICAL INSTITUTE (Est. 1931 
€44 Wyandotte Street, Kansas City 8, Missouri 


= ENGINEERING 


Home Study Courses 





OURSES written by world authorities 

in all branches of engineering. Step- 
by-step instructions using methods 
proved successful by thousands of our 
graduates. One hour each day in your 
spare time will start you off to highe: 
pay, security, prestige. Check the course 
you are interested in and we will send 
you a complete outline of the course 
with a booklet describing the Institute 
and our advanced methods of teaching. 
Send to: Canadian Institute of Science 
and Technology Ltd., 683 Century Bldg., 
412, 5th St. N.W., Wash., D.C. 

Civil Eng. Electrical Eng. 

Surveying Radio 

Architecture Electronics 

Forestry Television 

Mining Aeronautical Eng. 

Structural Aircraft Engineer 

Mechanical Eng. Navigation 

Industrial Eng. & Man- Genera! Education 


agement 
Refrigeration Chemical — 
Heating Mathematics 
Journalism 


Drafting \ 
Plastics Accounting 








NAME 





ADDRESS. 





Course Interested In 


Canadians: Send to Canadian Institute of 
Science & Technology Limited, 683 Garden 
Bldg., 263 Adelaide St. West, Toronto, Ont. 
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is highly important 
to your career in 
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Become an 
ELECTRICAL 


ENGINEER 
or an 


ENGINEERING 
TECHNICIAN 
at 


MSOE in Milwaukee 


Choose from courses in: 


ELECTRICAL ENGINEERING 


ce degree in 36 
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Power 


ENGINEERING TECHNOLOGY 


Science 
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ymputers. 
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eader in 
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visual aid 
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er, and elec- 


leading 

irses approved 
50,000 former 
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ional, military, 
snece is evalu- 


ARTERS BEGIN SEPTEMBER, 
ANUARY, MARCH, JULY 


future 


MILWAUKEE 
SCHOOL OF ENGINEERING 


Dept. RE-65 1057 WN 
Milwauk 


Milwaukee St. 
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STAN-BURN 


CATHODE RAY TUBE SPECIALS 


ONE YEAR GUARANTEE 
STAN 
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$3 - 
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21.5 so 2 Pp 
sALUm Nizeo-_INQU IRE FOR ANY Tt BE TYPE NOT 
TED. STAN-BURN CRT TUBES RCA LICENSED— 
on BY LINCOLN All orders of 6 or more STAN 
BURN CRT are subject to additional 10¢; discount 
PRICES SUBJECT T@ CHANGE WITHOUT NOTICE 
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HI-Fi COMPONENTS e KITS 
@ RECORD PLAYERS @ TAPE 
RECORDERS e@ TUNERS e@ 
AMPLIFIERS @ SPEAKERS @ 
ELECTRONIC PARTS 
TUBES @ Etc. 


merchandise in this and 
. low 


o 
RE-6 tod 


WHY 
PAY 
MORE? 


Top brand nattenntty adv. 
other Radio & TV 
one us your tist. 
item. rite for 'S8 catalogs to Dept. 








me ee es ee ee ee 
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GENERAL ELECTRIC RECEIVING TUBES 
Brand New—! wear Guarantee—Boxed 
i .45 


1 ‘33 i 25 

.95 ot 

1.25 

1.00 

6BQ6GA 2.08 

6BG6GA 3.10 ° 

ADDITIONAL 10% DISCOUNT 
LOTS OF 10 ASSORTED! 

WRITE FOR COMPLETE PRICE LIST 
SAVE UP TO $100 A YEAR ON TV REPAIRS 
Amazing new book ‘‘How To Repair Your Own TV 
Set gives you everything you have to know to spot 
TV trouble. Shows how to fix it ‘* 


AT 
12SK7 1. 
saueh 1. 
is f= ll 


grams 
antennas, 
etc., ist of tube types and prices 


Only $1.00 
plus 10c for pustage. 








HI-FI DIAMOND NEEDLES—1 Yr. Guar. 
Diamond needles reduce record wear and needle noise 
thus rates full frequency response and tonal jual- 

our records for a longer period of time 


SINGLE DIAMOND needie............. $7.95 
DIAMOND SAPP dual needle......-.... 8.95 


Shipment PPO. (specify cartridge make) 








RECORD CHANGERS 
COLLARO TC-340 4 speed changer. . .$36.75 
COLLARO RC-440 4 speed changer... 40.67 
COLLARO TC-540 4 speed changer... 45.57 
GARRARD RC-88 4 speed changer.... 53.41 
GARRARD RC-98 4 speed changer.... 66.15 
FRE wood mounting base, record wiping cloth 

and 45 RPM spindie with al! orders for 

Collaro and Garrard changers, with this ad. 
VM 4 SPEED HI-Fi CHANGER—Mode! 1210 
with Ronette or Astatic flip-over 
cartridge ...scccees onnese cenee 

MONARCH Model UA8SU 4 SPEED AUTO. 

INTERMIX CHANGER less cartride - -$19.95 
WEBCOR 4 SPEED CHANGER with” 
turn-over cartridge ... 


ere (phono fiuid) cartridge we 


Sonotowe cartridge. flip-over 
45 RPM SPINDLE for V.M. or Monarch. .$1.98 
a, A panama BASE for V.M. or 


$ 
MOUNTING BOARD unfinished for V.M. 
or Monarch .......-+0+05> $ 


NEW GENERAL ELECTRIC HI-Fi VARIABLE 
RELUCTANCE CARTRIDGE. Replaces discon- 
tinued RPXO50 type. Full range reproduction 
20-20,000 cycles. Four gram tracking force 
for minimum record and stylus wear. 

4G050—Dual Sapphire needles $8.77 
4G6052—Diamond, Sapphire needles. ..$18.99 


ee eeeeeee 








We stock the followin 
turers’ compiete line 
reference pages 

phe, — see pages 114-115 


3 manufac- 
its—see 
s 


eico poe pages 25-: ar 

QUALITY see page ide cLecTRO- VOICE 

p< yh aide Back Cover 
BOGE 


GROMMES SecumaSTER 
it domestic orders will be shipped repaid. Send us 
your list. Order by Mfr. and Mode! No. of item. 








“STAN-BURN 


$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG 
consisting of: Perguiatn sockets, coils, speaker, transf. 
resis, cond. ONLY.. $1.98 (pius SOc postage) 


you NAME 1T—We HAVE IT 
Complete tine = T.V. & Radio receiving tubes, qaite. 
i- 
R Srsceunre: "Thousands of sat- 
dea! Rad vouch that 
~no ll 
EXPORT INQUIRIES AND errr. avers 
Terms: 2 with order. ee c.0.0 All “prices 
F.0.8. NE pang Rus ge 
we for our it price Tist and Hi-Fi Cata 
al wd, Subiect to Change Without Mnetice. 





RADIO ond 
ELECTRONICS CO 


BKLYN 18, N.Y 


558 CONEY ISLAND AVE. * 





BOOKS (Continued) 


A compilation of original manufac- 
turers’ service information covering 
nearly 520 models of television receivers 
produced by 11 firms. 


TRANSISTOR ELECTRONICS, by Da- 
vid DeWitt and Arthur L. Rossoff. Me- 
Graw-Hill Book Co., Inc., 330 W. 42 St., 
New York 36, N. Y. 6 x 9 inches, 381 
pages. $8. 

According to these authors, the pur- 
pose of this book is to teach. This it 
should do very well, for there is a good 
balance between basic theory and prac- 
tical circuit design. The text is the re- 
sult of a successful technical course, 
and it is written at the level of the 
senior student or graduate engineer. 

The first chapters touch on crystal 
structure and junction theory. Follow- 
ing are discussions of transistors for 
low frequency, audio power, high fre- 
quency, switching, mixing, vedio recep- 
tion, etc. Chapters are divided into 
small sections with suitable subhead- 
ings for convenience in locating’ a de- 
sired topic. 

The text is easy to follow if the 
reader knows his college math. Equiva- 
lent circuits and useful diagrams show 
how gain, power and impedance may be 
be controlled and varied. The circuits 
are basic, leaving specific component 
values unlisted. Final chapters cover 
special transistor types, some not yet 
in wide commercial use, and the im- 
portant subject of transistor noise.—/Q 


COMMERCIAL RADIO OPERATOR’S 
LICENSE GUIDE, by Martin Schwartz. 
American Electronics Co., 1203-05 Bry- 
ant Ave., New York 59, N.Y. 6 x 9 
inches. Elements 1 and 2, 48 pages, 75c. 
Element 3, 122 pages, $1.75. 

Study guides to prepare candidates 
for commercial radiotelephone first- and 
second-class licenses and radiotelephone 
third-class permits to pass Elements 1 
(Basic Law), 2 (Basic Operating 
Practice) and 3 (Basic Radiotelephone) 
of the FCC examination. The guides 
contain study questions with clear 
simple answers to each. They present 
all diagrams and types of problems 
likely to be required on the exam. Each 
element concludes with sample FCC 
type test with answers. 


RADIO AMATEUR’S H ~ HANDBOOK. 
American Radio Relay League, Inc., 
W. Hartford, Conn. 35th Edition, 6% 
x 9 inches, 746 pages. $3.50 in US, 
$4 in possessions, $4.50 elsewhere. 

The radio bible hAs been brought up 
to date with new information on tran- 
sistors, antennas, receivers and auxili- 
ary equipment. Whatever your need— 
Conelrad device, optimum spacing for 
beam elements, help in learning the 
code, or review of theory—simply con- 
sult the index and turn to the indicated 
page. 

As always, emphasis is on build-it- 
yourself apparatus. Photos, schematics, 
charts and detailed instructions all help 
to make it easier. A must for the 
engineer, technician and ham.—/Q END 


BE QUALITY WISE. . BUY QUAL-KITS! 


HI-Fl AMP. KIT 
Complete 6 tube-10 watt 
amplifier Push-pull 
beam power output, sensitivity and selectiv 
built-in pre-amp. 5 posi- ity. Distortion less than 
tion selector switch, 3 | 1%. Sensitivity is 5 uv 
position record equaliza- | for 30 db quieting on 
tion, LP, RIAA, Eur. Re- | FM, 25 uv AM. Armstrong 
sponse Y2 db. 20-20,000 § FM Circuit with limiter 
cps. Output 10 watts at | Foster-Seeley Discrimi 
less than 2% IM. Low | nator. 20-20,000 cps re 
noise level and harmonic sponse. Full AFC control 
distortion. $28.50 | — no drift. Easy assem 
Every kit complete with | bly $28.95* 
28 page fully illustrated | Write for FREE 
instruction and ne & and name of necrest 
manual. Cover and legs dealer carrying these re 


optional. markable units 
*Add 10 percent for new federa! tax 


QUALITY-ELECTRONICS 


319 Church St ept RE6New York 13, N. Y¥ 


HI-Fl AM-FM TUNER KIT 
Advanced 7 tube circu 
| plus Rectifier for full 


catalog 








ORDER by MAIL and SAVE! 
TV PICTURE TUBES 


10BP4 





$ 7.95 
8.95 
9.95 
14.95 
15.90 

15.90 
10.95 
10.95 
10.95 
15.20 


17BP4 
17CP4 
17GP4 
17HP4 
17LP4 
17QP4 
17TP4 
19AP4 
20CP4 
20HP4 
10.95 21AP4 
17AVP4 . 15.20 21ALP4 
27”-——6 month guarantee—all others 1 yea 
ized Tubes $5.00 more than above prices. These 


are determined to include the return of 
Similar tube under vacuum 
ALL PRICES FOB CHICAGO, ILLINOIS 
posit require when old tube is 
turned, refundable at time of return 
required on COD shipments. Old tubes r 
»e returned prepaic We ship anywhe 


$10.95 
17.00 
17.60 
13.60 
13.60 
11.95 
19.30 
19.30 
13.90 
17.95 
22.10 
20.95 


21AMP4 
21ATP4 
21AUP4 
21EP4 
21F P4 
21WP4 
21¥P4 
21ZP4 
24CP4 
24DP4 
27EP4 
27RP4 


$19.95 
20.95 
20.95 
14.95 
15.95 
17.30 
15.95 
14.95 
23.95 
26.95 
39.95 
39.95 


WRITE FOR COMPLETE LIST 


—PICTURE TUBE OUTLET— 


3032 Milwaukee Ave., Chicago 18, Ill. 
Dickens 2-2048 




















CRYSTAL CONTROLLED 
CONVERTERS 
POLICE » FIRE » COMMERCIAL 


! Precision—Stability 
! Sensitivity 
Easy Installation 


$32.50 


@ A compact converter supplied with commercial tol- 
erance crystals, self contained automatic noise lim- 
iter. Also models with squeich. Ideal for mobile or 
home use. 


TUNERS 


Enjoy FM Programs 
While You Drive. 


@ FM BROADCAST 
@ 30-50 MC 
@ 108-176 MC 


from $22.50 
WRITE FOR LITERATURE 


KUHN ELECTRONICS 
Pica) ku fele)») CINCINNATI 17, OHIO 


RADIO-ELECTRONICS 











TV & RECEIVING TYPE 


Radio-Electronics does not assume responsibility for any errors appearing in the index below. T i} 4 E « 


Aerovox Corp. . = 88 Mallory (P.R.) & Co. Inc. 1! 
Allied Radio Corp. 15,95 Merit Coil & Transformer Corp. AT SENSIBLE PRICES! 
Amperex Electronic Corp. 112 Moerke 
Moss Electronic Distributing 

B & K Manufacturing Co.............100 Co. 
Barry Electronics Corp. 127 . : ; 
Bell iiekens pai , 21 National Radio Institute 
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Blonder-Tongue Labs. 111 North American Philips Co. Ine. 
Brooks Radio & Television Northrop Aeronautical Institute 

105, 110 
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Cover 
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a | NEW 180 PAGE ELECTRONIC CATALOG FEATURING 
iq THE BEST BUYS IN THE BUSINESS 
2 The newest and largest assortment of Electronic, 
A Mast For Radio and TV parts, Hi-Fi and Public Address 


; \ ee, onan and systems, Test Equipment, tubes, 

ver =, \ ransistor Kits and miniaturized components for 

URFAY ET7; z 9 Hi-Fi ~~ \ transistor circuitry, Ham Equipment, Builders 
Enthusiast Kits, Tools, Books, Microscopes, Binoculars, Tele- 


d scopes, Cameras, and Drafting Equipment.—ALL 
VP ATALOG ,, AT LOWEST PRICES—Catering to the economy 
minded dealer, serviceman, engineer, technician, 


experimenter and hobbyist. CRAMMED FULL OF 
MONEY SAVING BUYS. SEND FOR YOUR FREE 
COPY TODAY. 








THE MOST FLEXIBLE TUNER EVER DESIGNED 


@ Multifiex Output for New Stereo FM @ 11 Tubes (including 4 dual-purpose) + Tuning Eye~ + 
Selenium rectifier Provide 17 Tube Performance @ 10KC Whistle Filter @ Pre-aligned (F's @ Tuned 
Coscode FM @ Separately Tuned FM and AM Sections @ Armstrong Circuit with FM/AFC and AFC 
Defect @ 12 Tuned Circuits @ Duval Cathode Follower Output @ Dual Double-Tuned Transformer 
Coupled Limiters. 





More than a year of research, p ing and i ing went into the making of the Lofayette 
Stereo Tuner. its unique henibitiey permits the reception of binaural broadcasting (simultaneous 
transmission on both FM and AM), the independent operation of both the FM and AM sections 
ot the same time, and the ordinary reception of either FM or AM, The AM and FM sections e 
separately tuned, each with a separate 3-gang tuning condenser, separate flywhee! = 
separate volume contro! for proper balancing when used for binaural programs. Simplified 
accurate knife-edge tuning is provided by magic eye which operates independently on FM and 
. Automatic frequency control ‘‘locks in'' FM signal permanently. Aside from its unique 
flexibility, this is, above all else, a quality high-fidelity tuner incorporating features found 
exclusively in the highest priced tuners. 
FM specifications include grounded-grid triode low noise front end with triode mixer, double- 
tuned dual limiters with Foster-Seeley discriminator, less than 1% harmonic distortion, fre- 
quency response 20-20,000 cps + ‘2 db, full 200 kc bandwidth and sensitivity of 2 microvolts 
for 30 db quieting with full limiting at one microvolt. AM specifications include 3 stages of 
AVC, 10 ke whistle filter, built-in ferrite loop antenna, less than 1% harmonic distortion, sen- 
sitivity of 5 microvolts, 8 kc bandwidth and frequency response 20-5000 cps + 3 db. 
The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5-position 
Function Selector Switch. Tastefully styled with gold-brass escutcheon having dark maroon 
background plus matching maroon knobs with gold inserts. The Lafayette Stereo Tuner was 
designed with the builder in mind. Two separate printed circuit boards make construction and 
wiring simple, even for such a complex unit. Complete kit includes all parts and metal cover, 
@ step-by-step instruction manual, schematic ond pictorial diagrams. Size is 1334” W x 10%” D 
x4,” H. Shpg. wt., 18 Ibs. 
The new Lafayette Model KT-500 Stereo FM-AM Tuner is a companion piece to the Models 
KT-300 Audio Contro! Center Kit and KT-400 70-watt Basic Amplifier Kit and the ‘'Triumvirate’’ 
ONLY 7.45 DOWN of these 3 units form the heart of a top quality stereo hi-fi system. 
7.00 MONTHLY 





LAFAYETTE MASTER AUDIO CONTROL CENTER 


with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 
@ Self-Powered @ DC On All Filaments @ 24 Positions of Equolization 
@ Tape Head Input, High Impedance @ Dual Cathode Follower Output Stages 
This is not only the finest hi-fi preamp characterized by unmatched features, but it hos been 
functionally designed to keep pace with the conversion of your present hi-fi system to binaural 
(Stereophonic) sound. Incorporates an extra channel and dual volume contro! for binaural 
reproduction. Features include DC on all tube filaments, negative feedback in every stage, 
dual cathode follower output stages and latest piinted circuit construction. Less than 0.09% 
IM distortion and less than 0.07 harmonic distortion af 1V. Hum and noise level better than 
80 db below 3V. Uniformly flat frequency response over entire audible spectrum. 7 inputs for 
every type of phono, tuner or tape. Tasteful styling, brilliantly executed. Size 12%, x 9Ve x 
3%”. Shpg. wt., 1012 Ibs. 

KT-300—Lafayette Master Audio Control Kit Complete with cage and detailed assembly in- 
structions. . Net 39.50 
LT-30—Same as above completely weed ond tested with cage end instruction manval. 

Net 


DELUXE 70 WATT BASIC AMPLIFIER 
© Conservatively Rated At 70 Watts « Inverse Feedback © Variable Damping 

@ Metered Balance And Bias Adjust Controls e Available In Kit and Wired Form 
Here's ultra-stability in a 70 watt basic power amplifier employing highest quality components 
conservatively rated to insure performance and long life. Features matched pair KT 88's and 
wire range linear Chicago ovtput transformer, variable damping control, meter for bios and 
balance and gold finish chassis. Frequency response 10-100,000 cps + Idb. Hum and noise 
90 db below full output. IM distortion less than 112% at 70 watts, less thon 0. 3% below 30 
watts. Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps + 1 db. Output 
impedance 4, 8 and 16 ohms. Handsome decorative cage perforated for proper ventilation. 
Size 14%, x 10 x 7%” including cage and knobs. Shpg. wt., 40 Ibs. 

KT-400—Lafayette 70 watt Deluxe Basic Amplifier Kit plete with cage and detailed 
assembly instructions. Net 69.50 


LA-70—Same as above completely wired and tested with cage and instruction manvol. 





7.00 MONTHLY 


NEW! LAFAYETTE SCOOP! 

DUAL _ ont Lif : P.0. BOX 511 
WIDE-ANGLE 30.95 . JAMAICA 31, NY. 
TWEETER | a 


Modernize Your Hi-Fi System 

Modernize your high fidelity listening by adding this wide-angle dual- 
tweeter to extend treble range in a 2-way or 3-way speaker system. 
Mounts directly on any 12” speaker and converts it to a coaxial type. pal CUT OUT 
Response 2500 to 16,000 cps. Recommended crossover 2500 to 4000 

cps. Heavy magnets for high efficiency. Dispersion angle approx. 125° AND MAIL 
horizontally, Impedance 16 ohms (2-8 ohm units in series). Will handle ! 
vp to 20 watts program in 2 or 3-way systems. Incorporates specially I 
designed chrome-plated stee! bracket of rigid construction to prevent 1 
resonances. Measures 12” L x 2” D x 27/g” H overall. Shpg. wt. 2 Ibs. ! 


SK-100 Dual Tweeter , Net 5.95 
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LAFAYETTE PROFESSIONAL TURNTABLE) is 1450 on1,64.50 
NUTHENTIC FYSTERESIS SYNCHRONOUS MOTOR —- 


PROFESSIONAL TURNTABLE WITH HYSTERESIS-SYNCHRONOUS MOTOR  Laraverre 


The Lafayette Mode! PK-225 is a true hysteresis-synchronous motor and is free from speed variations due to fluctua- MODEL 
tions in line voltage, load and temperature. It is the smoothest type known, completely free from ‘‘cogging'’ (the PK-225 
minute variations of speed which show up as wow and flutter)! 
ONLY LAFAYETTE'S HYSTERESIS—SYNCHRONOUS MOTOR, in its price class, is made to extremely fine toler- 
ances (on the order of .00001 inches)! Only Lofayette’s motor has 16 cores; a high permeability rotor mognet, bol! 
thrust bearings, oilite sleeve bearings plus felt oi! reservoir, cooling fins as an integral part of the rotor and a hollow 
rotor core for maximum efficiency and minimum heat. Only Lafayette’s motor can be oiled from above, without disas- 
sembly, through a unique oil feed system. Only Lofayette’s motor has a self-aligning armature. 
Here's THE turntable—the last word in professional high-fidelity performance! A fine precision instrument in every 
some. Just look at some of these OUTSTANDING FEATURES:- WOW AND FLUTTER: Less than 0.2% © TURN- 
‘ABLE: Heavy, diecast aluminum. Lathe-turned for perfect balance and concentricity. 12” diameter—weighs approx. 
H Ibs. and provides amazingly constant speed; the extra-heavy rim acts just like a flywheel to prevent speed variations 
@ TRUE-HYSTERESIS-SYNCHRONOUS MOTOR:For smooth, low-noise, wow- and flutter-free operation @ RUM- 
BLE: AND NOISE: 50db below overage recorded level @ INTEGRATED SPEED CONTROL: For al! 3 speeds— 
78, 45 and 33, rpm © 2 OVERSIZE, HEAVY DUTY IDLERS: Precision-ground; provide positive constant-speed 
rim drive @ SINGLE BALL THRUST BEARING: Turntable rides smoothly over ball bearing floating on thin film of 
oil @ FREE FLOATING, SHOCK-MOUNTED MOTOR e¢ RUBBER CUSHION SHOCKMOUNTS «© AUTO- 
MATIC IDLER DISENGAGEMENT @ CORK AND RUBBER MAT e wey: * oo PRECISION SPINDLE 
© POWER REQUIREMENTS: For 105-130 volts, 60 cps AC; draws 16 V.A. @ ACCESSORIES SUPPLIED: 45 RPM 
adapter, Strope disc @ SIZE: 2%” above and 4” below motor board; 1434” —: x 124%” wide © SHIPPING 
WEIGHT: 16 ibs. 
LAFAYETTE MODEL PK-225 .. .Net 64.50 
Deluxe Woodbase for PK-225 and 12” Tone Arm (Specify Finish). Shpg. wt., 13 Ibs Net 14.95 
Deluxe Woodbase for PK-225 and 16” Tone Arm (Specify Finish). Shpg. wt., 


viscous DAMPED TRANSCRIPTION TONE ARMS 


\ ae ae ——* SPECIAL MONEY-SAVER 


LICENSED po COMBINATION 
viscous | UNOER ces Ff) PK-225 Turntable, PK-90 12” Tene Arm, New 
DAMPED U. S. PATENT GE VRI! Series Triple-Play Cartridge Model 


NO. 2676806 4G-052 with Genuine GE Diamond and Sap- 
px-0o— 11.95 ARM — px-170— 17.95 phire Styli. SPECIAL! FuNet 81.50 


INY 6 TRANSISTOR RADIO gy 












































® LIGHT e SMALL 'e SENSITIVE 
Low PRICE HIGH PERFORMANCE [nccoan 


@ PUSH-PULL AUDIO OUTPUT FOR 48-50 
FAITHFUL TONE QUALITY @ SUPERHETERODYNE CIRCUIT 7 


© FULL TONE DYNAMIC SPEAKER © HIGHLY STYLED PLASTIC CASE 

@ BUILT-IN FERRITE BAR ANTENNA ®@ EARPHONE JACK—BUILT IN— 

@ TROUBLE-FREE PRINTED CIRCUIT FOR PRIVATE LISTENING 

© 6 ULTRA-MODERN TRANSISTORS © ECONOMICAL—USES ONLY ONE 
PLUS GERMANIUM DIODE BATTERY Rese aol 


SIZE: 134" x 23," x45,” WEIGHT: 12 OUNCES Carrying Case 
FS-110 — LAFAYETTE ‘‘TINY’’ TRANSISTOR RADIO COMPLETE 
with Battery, Carrying Case and Earphone wet 29.95 


NEW! POWER MEGAPHONE... Portable Sound ee 


® Uses 8 Flashlight Cells © Completely Self-Contained 
© Weighs only 6'/, Ibs. with Batteries © High Efficiency 
Horn Projects Sound 1000 Ft. © Shoulder Strap for 
Portability and Ease of Use © Microphone Detachabie 
On 10-Foot Cord © For Construction, Auctions, Carni- 
vals, Fire & Police Use © Also Ideal for Marine, Rail- 
road, Civil Defense, Sporting Events 


A power megaphone with many unusval features and many applications. SHOULDER 
Basically a highly efficient sound projector horn with a built-in microphone, STRAP & 
capable of amplifying and projecting the voice with a range of 1000 feet. DETACHABLE 
The microphone is a telephone-type element, easily replaceable, and may MIKE 
be detached and extended up to 10 feet from the horn. The reflex-type . JUST AIM 
horn is extremely light-weight, rubber-rimmed, of strong, sturdy spun m 

oluminum construction with 234’ air column and is supplied with a strap 

for carrying or placing on the shoulder. A press-to-talk switch on the micro- 

phone provides for economy of power use—power is used only when ac- 

tually talking. No warm-up time required—amplification is instantaneous. 

A patented non-linear current limiting device restricts current flow to safe 

levels for longest battery life. Uses 8 size *'D'’ flashlight cells in series 

with an approximate life of abovt 10 hrs. of use. Battery housing serves 

as base for entire assembly. Battery compartment opens easily by means of Self-Contained- 

2 thumbscrews for battery replacement. Size 17” long overall; horn mouth Only 61/2 I 

is 12” diam. Shpg. wt., 8 Ibs. less batteries. nly 61/2 Ibs. 


PA-13— Power Megaphone, Less batteries ...--cceceere-0 Nei 29.50 THROWS VOICE 


1000 FT. 
BATTERIES FOR ABOVE— sursess No. 2 or RCA 
VS036—8 Required Net each 13 
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LEARN SEMICONDUCTOR 
ELECTRONICS AT HOME 


+++ prepare now for advancement in this growing, new technology! 


ans 
if 


Learn by doing 
with complete 
training kit 


Get practical experience, 
learn faster and. easier. 
Conduct 18 experiments 
with training kit in- 
cluded. Build Amplifiers, 
Oscillators, Multivibra- 
tors, Pulse Circuits, AM 
Receivers, as well as 
Computer Circuits such 
as “AND "or" 
“CARRY.” 


and 


Prepare for a Career in Field Engineering 
with these Philco Correspondence Courses 
BASIC RADAR —an introductory course 
ADVANCED RADAR—Comprehensive course on 
equipment and systems 

BASIC ANALOG COMPUTERS an introductory course 
ADVANCED ANALOG COMPUTERS 


coverage of systems and equipment 


radar 


Comprehensive 


PHILCO 


{4 TECHNOLOGICAL 
CENTER 


22nd and Lehigh Ave. 
Philadelphia 32, Pa. 


GAIN VALUABLE KNOWLEDGE FOR A PROFITABLE 
CAREER IN ELECTRONICS WITH THIS SPECIALIZED 
CORRESPONDENCE COURSE ON TRANSISTORS 
THAT HAS BEEN SRECIALLY DEVELOPED 
BY THE PHILCO TECHNOLOGICAL CENTER 


Learn theory, construction and all important applications of all major 
types of transistors—Junction, Point Contact, Surface Barrier anc 
other related types—with this advanced Correspondenge Course eciall 
developed for engineers and experienced technicians now engag 
Design, Installation, Maintenance or Manufacture of electronics 

ment or systems. 


many 


ELECTRONICS SPECIALISTS ARE URGENTLY NEEDED. Even during | 
times and periods of high unemployment such as we are going thr 
now, the newspapers are full of help- wanted ads for electronics technician 
and engineers. And the pay is good, too! Of course, the more y 

the better your chances for better jobs and bigger pay. 


GET INTO THE SEMICONDUCTOR FIELD NOW. This field is growing fast 
Industry can’t find enough experienced technicians and engineers. Career 
Opportunities are unlimited. Now’s the time to get in on the ground floor 


THE PHILCO TECHNOLOGICAL CENTER IS A DEPARTMENT OF PHILCO 
TECHREP DIVISION, THE WORLD’S LEADING ELECTRONICS FIELD ENGI- 
NEERING ORGANIZATION. You benefit from Philco 
of experience in providing electronics training and 
assistance to the Armed Forces and industry all over the 

.and from advanced training methods developed 
these many years. You learn from proven courses that have been 
developed by experienced electronics training specialists t 
you a complete and practical knowledge of semicond 





Mail Coupon Today for 
Detailed Information of Course 


Leve/ and Materials! 
(NO OBLIGATION) 





PHILCO TECHNOLOGICAL CENTER 


22nd and Lehigh Ave., Philadelphia 32, Pa. TC-14 


Please send free booklet and course information on subjects checked below: 


[_] SEMICONDUCTORS [] ADVANCED RADAR 
Transistor Principles [ ] BASIC ANALOG COMPUTERS 
and Practices |_| ADVANCED ANALOG 

[-] BASIC RADAR COMPUTERS 

NAME 

ADDRESS. 


CITY. 
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Sleche Vote. DYNAMIC MICROPHONES 


OUT-PERFORM 
ALL OTHERS tor s 
P.A. and RECORDING! 


new acoustic principle ~— VARIABLE D acclaimed the 
most significant microphone development in 20 years! 


Because of their durability and uniformity of response, dynamic micro- 
phones are almost universally used by recording studios. Electro-Voice 
dynamic microphones are a triumph of electro-acoustics in the recording, 
P.A. and general purpose fields. One of the many reasons for this is the 
Variable D principle which employs three distinct sound entrances, with 
acoustical filters; achieves flat response and excellent back cancellation 
while eliminating boominess caused by close talking—and susceptibility to 
shock. That’s why those who want true fidelity, life-like recorded tape 
choose Electro-Voice dynamic microphones. 


Utilizing the revoluti« e D, this high-fidel 
ity cardioid dynamic | t quality to tape 
recording and the PA eneral purpose field 
Proper placement f e stops unwanted 
sounds, give accurate pick-up of voice and 
music. Unpre¢ nted ‘ ‘ rgely eliminates 
possibility 

Indestructible Aco agm and precision 
manufacture assure fe lependable perform 
ance. Frequency response: 4 000 cps. Pressure 
cast case. Chrome finist > 17 7-3/16”" long 
1%” diameter. Net w 10 oz. List price 
$85.00 (less stand 


E-V MODEL 636 


This model brings style ty to the recording 
and public address field nd trim—only 14” in 
diameter x 1014 ong y reduces recording 
staging problem eq ponse 60 to 15,000 
cps, essential! fi Ad pedance. Gold or 
satin chrome finis! n-o andard equipment 
Net weight: 15 o ¢; e ( ne Finish: $72.50 


(less stand) 


E-V MODEL 623 

Excellent for both speect its small, slim 
size makes it inconspi to handle. Swivel 
mounting permits tiltin e through a 57 
arc toward tl 1 se é talloy diaphragm 
Frequency respons 0 te ps. Satin chrome 
finish. Net weight r 7.00 (less stand 


This is similar to Mode formance charac 
or } } r 1if | 

teristics but is traditi ed. Frequency re 

sponse: 60 to 11,000 c; i me finish. Net 

weight: 1 Ib. List price 

Your tapes will have a new 

depth of realism when you re 
rd with Electro-V« e High 

Fidelity Dynamic Microphones! 


ELECTRO-VOICE, INC. 


BUCHANAN, MICHIGAN 
See your E-V hi-fi dealer today. W rite for 
“*The ABC’s of Microphones,”’ Booklet W-86 





en wees ee ee 


anatomy 
of the 
tube... 
LESSON 1 


How RCA builds special 
prescription grids...extends 6AF4-A life! 


RCA’s redesign of the 6AF4-A has resulted in minimized slump, product uniformity, 
and projected average life of 4,000 hours or more! 


Here are some of the materials RCA “prescribes” in manufacturing the new 6AF4-A. The 
grid is plated with Palladium, a rare metal capable of withstanding high temperatures. 
The use of this grid structure minimizes interelectrode leakage, prevents grid 

loading, and as a result, provides stable tube performance. The cathode, 

a nickel alloy, is specially selected to reduce interface resistance 

and thus minimizes slump. The use of pins which are silver-plated 

reduces skin effect at ultra high frequencies and improves 

tuner performance. 


All these features, in addition to dynamic life tests, help to assure 
long and dependable performance. No wonder RCA’s 6AF‘4-A is tops! 


So, here’s the #1 lesson in radio, phonograph, and TV service— 
when ordering tubes for replacement, specify “RCA Tubes only.” 


RADIO CORPORATION OF AMERICA 


@ Electron Tube Division Harrison, N. J. 





